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I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70.17)): 
Description, pages: 

5-1 0 as originally filed 

1 -4 with telefax of 01/1 0/2001 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless othenA^ise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application In computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 



Claims, No.: 



1-10 



with telefax of 



01/10/2001 



Drawings, sheets: 



1/6-6/6 



as originally filed 
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5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing sucfi amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1. 



Statement 



Novelty (N) 



Yes: 
No: 



Claims 
Claims 



1-10 



Inventive step (IS) 



Yes: 
No: 



Claims 
Claims 



1-10 



Industrial applicability (lA) 



Yes: 
No: 



Claims 
Claims 



1-10 
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INTERNATIONAL PRELIMINARY international application No. PCT/DK99/00522 

EXAMINATION REPORT - SEPARATE SHEET 



Reference is made to the following document: 

D1 : WO 97 46853 A (UNISENSE) 1 1 December 1 997 

V 

1 . Document D1 which is considered to represent the most relevant prior art 
discloses the following features of claim 1 : 

Sensor for the measurement of tissue perfusion (Fig. 2) comprising a reservoir (2) 
for containing at least one fluid or gaseous tracer and being defined by a reservoir 
wall having a tracer-permeable reservoir wall portion (4) and a detection cavity (1) 
defined by a detection cavity wall having a tracer-permeable detection cavity wall 
portion (4), said tracer-permeable wall portions of the reservoir wall and the 
detection cavity wall, respectively, communicating with the surroundings (Fig. 2), 
the reservoir and the detection cavity are mutually interspaced elongated cavities 
(Fig. 2). 

Claim 1 differs from D1 in that the tracer-permeable resen/oir wall portion and the 
tracer-permeable detection cavity wall portion are elongated side wall portions. 

The problem to be solved by this arrangement is to provide a sensor which is able 
to integrate measurements of tissue perfusion over an extended region of tissue. 

In D1 and other available prior art documents the tissue-permeable membrane 
forms the distal end of the sensor, so that the perfusion measurements can only 
be carried out for a single point or a limited space. No indication can be found in 
the prior art to provide tracer-permeable elongated side wall portions in order to 
solve the problem posed. Accordingly, the combination of features of claim 1 is 
neither known from, nor rendered obvious by, the available prior art. The 
requirements of Article 33(2)-(4) are met. 

2. Claims 2-10 are dependent on claim 1 and therefore also meet the requirements 
of Article 33(2)-(4) PCT. 

3. According to Rule 6.3(b) PCT all the features known in combination from D1 (see 
paragraph V 1 . above) should have been placed in the preamble of claim 1 . 
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SENSOR FOR MEASURIN G TISSUE PgRFUStOM 



TECHNICAL FIELD OF THE INVENTIQKf 

5 The present invention relates generally to devices for measurements of tissue 
perfusion according to the preamble of independent claim 1 and more particularly to 
a sensor for measurement of tissue perfusion over a given variable region and having 
a short response time. 

10 BACKGROUND ART 

Tissue perfusion is a measure of the amount (volume) of blood passing through a unit 
quantity of the tissue and Is often measured with the unit ml blood/100 g tissue. 
Since all blood tissues are at the same time being supplied with nutrients and excrete 

1 5 waste products through diffusion between tissue cells and the blood, tissue 

perfusion is a very important factor Indicating the state of health of a tissue. A 
method for the measurement of tissue perfusion is therefore highly pertinent, .for 
instance for monitoring tissue during and after surgical operations and 
transplantations. Monitoring of potentially threatened tissue, e.g. muscular tissue, 

20 whose blood supply may become adversely affected by increasing pressure in the 
connective tissue membrane of the muscle, would be highly pertinent as an Indication 
of when a pressure relieving operation should be initiated. Likewise monitoring of 
internal perfusion caused by the formation of oedemas in a heart stopped during 
operation could provide valuable information about the need of external supply of 

25 nutrients to the tissue of the heart. Within medical research, perfusion Is an important 
parameter too. 



A number of methods for determination of tissue perfusion are known. A technique 
consisting of an injection into the relevant tissue of radioactive xenon as a tracer and 
30 measuring the decay of radioactivity as a function of time has been described (see 
Larsen et al., 1966. Blood Flow through Human Adipose Tissue Determined 
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with Radioactive Xenon. Acta physiol. scand. 66, pp 337-345), but this technique 
suffers from a number of drawbacks in that Its temporal resolution only amounts to 
approximately half an hour which fs insufficient in many situations. Furthermore the 
location of the injection of the radioactive matter Into the tissue relative to the 
location where the radioactivity is being measured is not particularly well-defined and 
finally, the application of radioactive matter per se involves potential hazards. 



Another method of measuring tissue perfusion utilises continuous injection of ethanol 
during microdialysis. During microdialysis a fluid is being pumped very slowly through 
0 a fibre inserted Into the tissue of the patient. The concentration of the fluid is in 
equilibrium with the surrounding tissue as the catheter is diffusion-open and the fluid 
is being collected via a return fibre* This method also suffers from an insufficient 
temporal resolution. 

1 5 WO 37/46853 discloses a method and a microsensor which is able to measure tissue 
perfusion. The sensor comprises a tracer-permeable insert placed in a mouth of a 
tracer reservoir confined by a container, whereby said Insert forms a permeable wall 
portion of the reservoir. A sensoric tip of a transducer is placed Inside the insert or 
immediately outside of the latter. From the specification as a whole it appears that 

20 the tip of the transducer is very small, a diameter of 2 A^m being mentioned. 
Consequently the transducer detects or measures the tracer concentration or pressure 
in a single point or in an extremely limited area. This also applies, if the transducer 
, is provided with an inner cylindrical cavity, which is closed by the permeable insert 
or by a separate membrane forming the end wall of the transducer. 

25 

In connection whh monitoring tissue perfusion for instance during surgical operations, 
the above-mentioned prior art suffers from the drawbacks of either insufficient 
temporal resolution or a very limited measurement space. 



30 DISCLOSURE OF THE INVENTION 



In order to circumvent the drawbaclcs and limitations of methods and devices for the 
measurement of tissue perfusion of prior art as mentioned above, it is the object of 
the present Invention to provide e device (sensor) for the measurement of tissue 
35 perfusion which is able to integrate measurements of tissue perfusion over a larger 
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region in the tissue, the dimensions of which region can be varied as desired. 

It is a further object of the present invention to provide a device with a response time 
not exceeding a few minutes. 

It is a further object of the present invention to provide at least one embodiment of 
the general inventive idea which malces it possible to carry out non-invasive 
measurements of skin perfusion or measurements of prefusion in the surface layers 
of an organ, for instance for assessment of insufficient blood circulation. 

These objects are accomplished with a device (sensor) according to the characterising 
clause of claim 1 . 

Various advantageous embodiments of the invention are defined in the dependent claims. 



In the sensor for tissue perfusion according to the invention a fluid or gaseous tracer 
from a suitable supply means is supplied to a reservoir in which a constant high 
concentration of the tracer is maintained through diffusion from the supply means 
and from which reservoir a small portion of the tracer molecules will diffuse into a 

20 tracer-permeable barrier which Is partly in contact with the surrounding tissue. From 
this barrier, part of the tracer molecules will move out Into the surrounding tissue via 
a first spatially extended area, whereas another portion of the tracer molecules will 
move into an adjoining detector cavity via a second spatially extended area^ said 
detector cavity being in communication with a suitable detector apparatus measuring 

25 the concentration of tracer in the detection cavity. The movement of tracer molecules 
from the reservoir into the surrounding tissue thus takes place via a tracer-permeable 
barrier which is in contact with the surrounding tissue via said first spatially extended 
area and the portion of the tracer molecules moving into the detection cavity arrives 
at the detection cavity via a tracer-permeable barrier and said second spatially 

30 extended area. Said first area thus constitutes the area of contact between said 
tracer-permeable barrier and the surrounding tissue, whose perfusion is to be 
measured, whereas said second area constitutes the area through which tracer 
molecules are able to reach the detection cavity. The distribution between the 
diffusion to the surrounding tissue and the diffusion to the detection cavity will be 

3S determined by the flow of dissolve matter in the surrounding tissue. I.e. the 
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perfusion, such that if the transport in the tissue is of large magnitude only a small 
portion of the tracer will diffuse Into the detection cavity and vice versa. The signal 
from the detection apparatus will thus become a measure of tissue perfusion in the 
region surrounding the fibre. 

5 

According to the present invention the dimensions of the contact region between said 
tracer-permeable barrier and the surrounding tissue can be varied and thereby the 
region over which the tissue perfusion measurement is being carried out. It is also 
possible to vary the second area providing access to the detection cavity. By varying 

o the geometry of the sensori i.e. the relative layout of the reservoir, barrier and 
detection cavity. It is possible to vary the sensitivity and the radial resolution of the 
measurements being performed. It is furthermore possible to utilise a mixture of at 
least two tracers which might be supplied and removed substantially momentarily. 
A time-'besed measurement after instantaneous supply/removal to/from the tracer 

5 reservoir of two tracers with different diffusion coefficients will make it possible to 
distinguish between how much of the diffusion of the tracers away from the tracer 
reservoir is due to the concentration gradient within the tissue and how much is due 
to the transportation of the tracers away from the tissue by the blood. Thus, 
independent measures of perfusion and of diffusion coefficients within the tissue can 

0 be obtained. 

it is furthermore possible to carry out measurements of O2 and CO2 and other gasses 
present in the tissue simultaneously with tissue perfusion. 

5 As a suitable tracer for tissue perfusion measurements for instance helium/ argon or 
hydrogen could be used, but it would also be possible to use other tracers. 

Finally for in-situ calibration purposes the patient can inhale a gas which is being 
detected by the sensor placed in the tissue. 
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1 . Sensor for the measurement of tissue perfusion comprising a reaervoir (4) for 
containing at least one fluid or gaseous tracer and being defined by a reservoir wail 

5 having a tracer-permeable reaervoir wall portion, and a detection cavity (5) defined 
by a detection cavity wall having a tracer-permeable detection cavity wall portion, 
said tracer-permeable wall portion^ of the reservoir waU and the detection cavity . 
wall, respectively, communicating with the sun-oundlngs, characterised in that the 
reservoir (4) and the detection cavity (5> are mutually Interspaced, elongated 
1 0 cavities and that the tracer-pemieable reservoir wall portion (3; 1 4') and the tracer- 
permeable detection caylty wall portions <3; 15') are elongated side wall portions. 

2. Sensor according to claim 1 , characterised ir^ that the reservoir (4) and the 
detection cavity (5) are cylindrical and arranged In parallel. 



15 



20 



3. Sensor according to claim 1 or 2, characterised !n that the tracer-permeable 
wall portion ( 1 4') of the reservoir (41 and the tracer-permeable wall portion US') of 
the detection cavity (5) are separate, mutually interspaced wall portions. 

4. Sensor according to claim 3, characterised in that the reservoir (4) and the 
detection cavity (5) are separated by a tracer-impermeable barrier (19). 



5. Sensor according to claim 3, characterised in that the reservoir (4) is defined 
by a tracer-permeable, tubular body (14) and that the detection cavity (5) is defined 

25 by a tracer-permeable, tubular body (15), and further that two bodies (14, 15) are 
Interconnected by means of the tracer-impermeable barrier (19). 

6. Sensor according to claim 1 or 2, characterised In that the ti-acer-permeable 
wall portion of the reservoir (4) and the tracer-permeable wall portion of the 

30 detection cavity (5) both are formed by a common tracer-permeable barrier (3) 
made from a tracer-permeable material, said tracer-permeable barrier 13) having a 
first longitudinally extending surface (18) being In contact with the surroundings, 
a second longitudinally extending surface (13) defining a portion of the detection 
cavity (5) and a third longitudinally extending surface (12) defining a portion of the 

35 tracer reservoir (4). 
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7. Sensor according to claim 6, charactarise^i Ip that the tracer reservoir (4) is 
partly defined by a substantially U-shaped profile member (1), and that the 
detection cavity (5) is partly defined by a substantially U-shaped profile member (2) 
and further that the tracer-permeable barrier (3) sealingly engages the U*shaped 
profile members (1, 2) so as to close open sides (12, 13) thereof. 

8. Sensor according to any of the claims 1-7, characterised in that the tracer- 
permeable reservoir wall portion (3; 14' I and the tracer-permeable detection cavity 
wall portion (3; 15') extend substantially over the entire length of the sensor* 

9. Sensor according to any of the claims 1 -8, characterised In that the sensor 
is substantially symmetrical about a longitudinal plane (1 1). 

1 0. Sensor according to any of the claims 1 -9, characterised in that it comprises 
a series of reservoirs (4) and detection cavities (5) placed in side-by-slde 
relationship. 
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Dear Sirs 

PCT patent application No PCT/DK99/00522 
Applicant: DAMGAARD, Lars, Riis et al. 
My ref: 72790 UvF/Jen/cor 



1 October 2001 




In response to the Written Opinion of 14 August 2001 1 am pleased to forward new pages 1 1 
and 12 containing a new set of claims in replacement of the former pages 11,12 and 13. 
Substitute pages 1-4 containing a new introduction to the specification adapted to the amen- 
ded claintis as well as a mention of Dl. The amendments in the specification fiirther appear 
fi-om tiie enclosed handwritten draft. No new subject-matter has been introduced by the 
amendments carried out. 



The new claim 1 is based on Dl (WO 97/46853) as the closest related prior art. 



WO 97/46853 discloses a sensor according to the preamble of the new claim 1, in which a 
tracer-permeable membrane or insert (4) is placed in the mouth (3) of a tracer reservoir 
confined by a container (2a), whereby the said insert forms a permeable wall portion of the 
reservoir. Further a sensoric tip (6) of a transducer (1) is placed inside the permeable insert 
(4). According to page 9, lines 15-17, the transducer may also be placed outside the insert (4). 

In relation to tfie transducer and the sensoric tip therjsof a number of exannples of possible 
transducers are mentioned on page 6, lines 10-13. According to page 9, lines 10-11, the 
diameter of the tip of the transducer is 2 ^m. From this information combined with the speci- 
fication as a whole it appears that the transducer (1) detects or measures the tracer concen- 
tration or pressure in a single point or in an extremely limited space. This would also apply, 
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if the transducer is provided with an inner cavity sealed by the permeable insert (4), when the 
tip (6) is inserted therein or by a separate membrane, when the tip (6) is placed outside of the 
insert (4). Further in the mentioned instances the insert (4) or the separate membrane would 
form an end wall of the transducer cavity. 

The sensor according to the present invention is characterised in that the reservoir 4 and the 
detection cavity 5 are mutually interspaced, elongated cavities and that the tracer-permeable 
reservoir wall portion (3; 14') and the tracer-permeable detection cavity wall portions (3; 1 5') 
are elongated side wall portions. 

Due to the elongated shape of the reservoir (4) and the detection cavity (5), respectively, and 
especially the elongated tracer-permeable wall portions of the reservoir wall (4) and the detec- 
tion cavity (5), respectively, the diffusion of the tracer out of the reservoir (4) and the diffu- 
sion of the tracer into the detection cavity (5) and into the surrounding tissue during use of 
the sensor take place through considerably larger areas than when using a sensor according 
to the prior art. 

As a result, it is possible to measure the tissue perfusion over a larger area of the tissue or to 
obtain measurement of an average tissue perfusion in said area of the tissue. 

The Examining Authority is hereby respectfully requested to issue a Preliminary Examination 
report recognising the patentability of the present invention. 



Yours faithfully 



Ulrik von Freiesleben 
Representative of the applicant 
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SENSOR FOR MEASURING TISSUE PERFUSION 



TECHNICAL FIELD OF THE INVENTION 

5 

The present Invention relates generally to methods and devices for measurements 
of tissue perfusion according to the preamble of independent claims 1 and 7 and 
more particularly to a method and a sensor for measurement of tissue perfusion 
over a given variable region and having a short response time. 

10 

''v y 

BACKGROUND ART 



Tissue perfusion is a measure of the amount (volume) of blood passing through a 
15 unit quantity of the tissue and is often measured with the unit ml blood/100 g tissue. 
Since all blood tissue are at the same time being supplied with nutrients and excrete 
waste products through diffusion between tissue cells and the blood, tissue 
perfusion is a very important factor indicating the state of health of a tissue. A 
method for the measurement of tissue perfusion is therefore highly pertinent, for 
20 instance for monitoring tissue during and after surgical operations and 
transplantations. Monitoring of potentially threatened tissue, e.g. muscular tissue, 
whose blood supply may become adversely affected by Increasing pressure in the 
connective tissue membrane of the muscle, would be highly pertinent as an 
indication of when a pressure relieving operation should be initiated. Likewise 
25 monitoring of internal perfusion caused by the formation of oedemas in a heart 
stopped during operation could provide valuable information about the need of 
external supply of nutrients to the tissue of the heart. Within medical research, 
perfusion is an important parameter too. 

30 A number of methods for determination of tissue perfusion are known. A technique 
consisting of an injection into the relevant tissue of radioactive xenon as a tracer 
and measuring the decay of radioactivity as a function of time has been described 
(see Larsen et al.. 1966. Blood Flow through Human Adipose Tissue Determined 




with Radioactive Xenon. Acta physiol. scand. 66, pp 337-345), but this technique 
suffers from a number of drawbacks in that Its temporal resolution only amounts to 
approximately half an hour which is insufficient in many situations. Furthermore the 
location of the injection of the radioactive matter into the tissue relative to the 
5 location where the radioactivity is being measured is not particularly well-defined 
and finally, the application of radioactive matter per se involves potential hazards. 

Another method of measuring tissue perfusion utilises continuous injection of 
ethanol during microdialysis. During microdialysis a fluid is being pumped very 
10 slowly through a fibre inserted into the tissue of the patient. The concentration of the 
fluid is in equilibrium with the surrounding tissue as the catheter is diffusion-open 
and the fluid is being collected via a return fibre. This method also suffers from an 
insufficient temporal resolution. 

15 WO 97/46853 discloses a method and a microsensor which is able to measure 
tissue perfusion, but measurements are limited to a very narrow space, and any 
heterogeneities of the tissue will thus make measurements of average perfusion 
more complicated. 

20 In connection with monitoring tissue perfusion for instance during surgical 
operations, the above-mentioned prior art suffers from the drawbacks of either 
insufficient temporal resolution or a very limited measurement space. 

25 DISCLOSURE OF THE INVENTION 

In order to circumvent the drawbacks and limitations of methods and devices for the 
measurement of tissue perfusion of prior art as mentioned above, it is the object of 
the present invention to provide a method arid a device (sensor) for the 
30 measurement of tissue perfusion which is ablie to integrate measurements of tissue 
perfusion over a larger region in the tissue, the dimensions of which region can be 
varied as desired. 



It is a further object of the present invention to provide a method and a device with a 
response time not exceeding a few minutes. 

It is a further object of the present invention to provide at least one embodiment of 
5 the general inventive idea which makes it possible to carry out non-invasive 
measurements of skin perfusion or measurements of prefusion in the surface layers 
of an organ, for instance for assessment of insufflcient blood circulation. 

These objects are accomplished with a method according to the characterising 
10 clause of daim 1 and a device (sensor) according to the characterising clause of 
claim 7. 

Various advantageous embodiments of the invention are defined in the dependent 
claims. 

15 

In the method and sensor for tissue perfusion according to the Invention a fluid or 
gaseous tracer from a suitable supply means is supplied to a reservoir In which a 
constant high concentration of the tracer is maintained through diffusion from the 
supply means and from which reservoir a small portion of the tracer molecules will 

20 diffuse into a tracer-permeable bam'er which is partly in contact with the surrounding 
tissue. From this barrier, part of the tracer molecules will move out into the 
surrounding tissue via a first spatially extended area, whereas another portion of the 
tracer molecules will move into an adjoining detector cavity via a second spatially 
extended area, said detector cavity being in communication with a. suitable detector 

25 apparatus measuring the concentration of tracer in the detection cavity. The 
movement of tracer molecules from the reservoir into the surrounding tissue thus 
takes place via a tracer-permeable barrier which is in contact with the surrounding 
tissue via said first spatially extended area and the portion of the tracer molecules 
moving into the detection cavity arrives at the detection cavity via a tracer- 

30 permeable barrier and said second spatially, extended area. Said first area thus 
constitutes the area of contact between said tracer-permeable barrier and the 
surrounding tissue, whose perfusion is to be measured, whereas said second area 
constitutes the area through which tracer molecules are able to reach the detection 
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cavity. The distribution between the diffusion to the sun^ounding tissue and the 
diffusion to the detection cavity will be determined by the flow of dissolved matter in 
the surrounding tissue, i.e. the perfusion, such that if the transport in the tissue is of 
large magnitude only a small portion of the tracer will diffuse into the detection 
cavity and vice versa. The signal from the detection apparatus will thus become a 
measure of tissue perfusion in the region surrounding the fibre. 

According to the present invention the dimensions of the contact region between 



said tracer-permeable barrier and the surrounding tissue can be varied and thereby 
the region over which the tissue perfusion measurement is being carried out. It is 
also possible to vary the second area providing access to the detection cavity. By 
varying the geometry of the sensor, i.e. the relative layout of the reservoir, barrier 
and detection cavity, it is possible to vary the sensitivity and the radial resolution of 
the measurements being performed. It is furthermore possible to utilise a mixture of 
at least two tracers which might be supplied and removed substantially 
momentarily. A time-based measurement after instantaneous supply/removal 
to/from the tracer reservoir of two tracers with different diffusion coefficients will 
make it possible to distinguish between how much of the diffusion of the tracers 
away from the tracer reservoir is due to the concentration gradient within the tissue 
and how much is due to the transportation of the tracers away from the tissue by 
the blood. Thus, independent measures of perfusion and of diffusion coefficients 
within the tissue can be obtained. 

According to the invention it is furthermore possible to carry out measurements of 
O2 and CO2 and other gasses present in the tissue simultaneously with tissue 
perfusion. 

As a suitable tracer for tissue perfusion measurements for instance helium, argon or 
hydrogen could be used, but it would also be possible to use other tracers. 

Finally for in-situ calibration purposes the patient can inhale a gas which is being 
detected by the sensor placed in the tissue. 




CLAIMS 

1. Method for the measurement of tissue perfusion where a fluid or gaseous 
tracer Is being supplied from a tracer source via a resen/oir (4) to the tissue, the 
perfusion of which is to be measured and detected by a detection device via a 
detection cavity (5), characterised in that the supply of tracer from said reservoir (4) 
to the surrounding tissue takes place via a spatially extended first area; that a part 
of the tracer molecules leaving said reservoir (4) diffuses to said detection cavity (5) 
via a spatially extended second area; and that said tissue perfusion is measured as 
a spatial average value dependent on the size and shape of said first and second 
areas with the aid of said detection device determining the amount of tracer 
diffusing into said detection cavity (5). 

2. Method according to claim 1 . characterised in that the size and shape of said 
spatially extended areas can be varied according to the individual application. 

3. Method according to claim 1 , characterised in that the response time of said 
method is less than 1 minute. 

4. Method according to claim 1, characterised in that at least two tracers are 
used. 

5. Method according to claim 1, characterised in that the tracer is helium. 

6. Method according to claim 1, characterised in that O2 and CO2 are being 
measured simultaneously with tissue perfusion. 

7. Sensor for the measurement of tissue perfusion according to claim 1 , where a 
fluid or gaseous tracer is being supplied from a tracer source via a reservoir (4) to 
the tissue, the perfusion of which is to be measured, and detected by a detection 
device via a detection cavity (5), characterised in that said sensor comprises: 

- first means such that the supply of tracer from said reservoir (4) to the surrounding 
tissue takes place via a spatially extended first area (14\ 18); and 
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- second means such that a part of the tracer molecules leaving said reservoir (4) 
can arrive at said detection cavity (5) via a spatially extended second area (13, 15'). 

8. Sensor according to claim 7, characterised in that said first means comprises a 
5 tracer-permeable barrier (3. 14), the dimensions of which can be varied and that 
said second means comprises a tracer-permeable barrier (3.15), the dimensions of 
which can be varied, such that said variations of said dimensions results in 
variations of the size and shape of said spatially extended first and second areas 
according to the individual application. 



9. Sensor according to claim 8, characterised in that said reservoir (4) 
communicates partly with said surrounding tissue through a spatially extended 
tracer-permeable barrier (3), having a first surface (18) which forms said first area, 
and partly with said detection cavity (5) through the same spatially extended tracer- 

15 permeable barrier (3), having a second surface (13) which forms said second area. 

10. Sensor according to claim 8, characterised in that said reservoir (4) 
communicates with said surrounding tissue through a spatially extended tracer- 
permeable barrier (14), a first surface (14') of which forms said first area, and partly 

20 with said detection cavity (5) via said tissue and through another spatially extended 
tracer-permeable barrier (15), a second surface (15') of which forms said second 
area. 

1 1 . Sensor according to claim 8, characterised in that said reservoir (4) and said 
25 detection cavity (5) are separated by a banier (3. 19), and that the reservoir (4). 

barrier (3, 19) and cavity (5) are built together to form a longitudinal sensor. 

12. Sensor according to any of the claims 7 to 10, characterised in that said 
reservoir (4), said detection cavity (5) and said spatially extended tracer-permeable 

30 barriers (3, 14, 15) are helically wound around the longitudinal axis (11) of said 
sensor. 
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13. Sensor according to any of the claims 7 to 11. characterised in that said 
reservoir (4), said detection cavity (5) and said spatially extended tracer-permeable 
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barriers (3, 14, 15) are located between one of the large surfaces of a tracer- 
Impermeable panel or disc (17) and the surface (20) of the skin or organ of a 
patient, the perfusion of the surface layers of which skin or organ is to be measured, 
and with said longitudinal axis 11 extending substantially parallel with said large 
5 surface of the panel or disc (17). such that said spatially extended tracer-permeable 
barriers (3, 14, 15) are partly in contact with the surface of the skin or organ, and 
such that tracer can move from said reservoir (4) into said skin or organ and either 
from here into said detection cavity (5), or directly from said reservoir (4) into said 
detection cavity (5). 

10 

14. Sensor according to any of the claims 7 to 11, characterised in that a series of 
said reservoir (4), said detection cavity (5) and said tracer-permeable barriers (3, 

14. 15) are placed in side-by-side relationship with each other to cover a larger area 
of tissue. 

15 

15. Sensor according to claim 14, characterised in that said series of reservoirs (4), 
detection cavities (5) and tracer-permeable barriers (3, 14, 15) are located along 
one of the large sides of said panel or disc (17), such that they cover a substantial 
part of said side, and such that parts of said tracer-permeable barriers (3, 14, 15) 

20 can be brought into contact with the surface of the skin or organ of the patient. 

16. Sensor according to claims 13 or 15. characterised in that said panel or disc 
(17) on the side facing the surface (20) of the skin or organ is provided with a 
pattern of partially open channels which can be connected to a vacuum source. 
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Description, pages: 
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1 -4 with telefax of 01/1 0/2001 
Claims, No.: 

1-10 with telefax of 01/10/2001 
Drawings, sheets: 

1 /6-6/6 as originally filed 



2. With regard to the language, all the elements marked above were available or fumished to this Authority in the 
language in which the intemational application was filed, unless otherwise indicated under this item. 

These elements were available or fumished to this Authority in the following language: , which is: 

□ the language of a translation fumished for the purposes of the intemational search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation fumished for the purposes of intemational preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
intemational preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the intemational application in written form. 

□ filed together with the intemational application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ fumished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently fumished written sequence listing does not go beyond the disclosure in 
the intemational application as filed has been fumished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been fumished. 

4. The amendments have resulted in the cancellation of: 
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□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing sucii amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
cltations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-10 

No: Claims 

Inventive step (IS) Yes: Claims 1-10 

No: Claims 

Industrial applicability (lA) Yes: Claims 1-10 

No: Claims 



2. Citations and explanations 
see separate sheet 
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INTERNATIONAL PRELIMINARY International application No. PCT/DK99/00522 

EXAMINATION REPORT - SEPARATE SHEET 



Reference is made to the following document: 

D1 : WO 97 46853 A (UNISENSE) 1 1 December 1997 

V 

1 . Document D1 which is considered to represent the most relevant prior art 
discloses the following features of claim 1 : 

Sensor for the measurement of tissue perfusion (Fig. 2) comprising a reservoir (2) 
for containing at least one fluid or gaseous tracer and being defined by a reservoir 
wall having a tracer-permeable reservoir wall portion (4) and a detection cavity (1) 
defined by a detection cavity wall having a tracer-permeable detection cavity wall 
portion (4), said tracer-permeable wall portions of the reservoir wall and the 
detection cavity wall, respectively, communicating with the surroundings (Fig. 2), 
the reservoir and the detection cavity are mutually interspaced elongated cavities 
(Fig. 2). 

Claim 1 differs from D1 in that the tracer-permeable reservoir wall portion and the 
tracer-permeable detection cavity wall portion are elongated side wall portions. 

The problem to be solved by this arrangement is to provide a sensor which is able 
to integrate measurements of tissue perfusion over an extended region of tissue. 

In D1 and other available prior art documents the tissue-permeable membrane 
forms the distal end of the sensor, so that the perfusion measurements can only 
be carried out for a single point or a limited space. No indication can be found in 
the prior art to provide tracer-permeable elongated side wall portions in order to 
solve the problem posed. Accordingly, the combination of features of claim 1 is 
neither known from, nor rendered obvious by, the available prior art. The 
requirements of Article 33(2)-(4) are met. 

2. Claims 2-10 are dependent on claim 1 and therefore also meet the requirements 
of Article 33(2)-(4) POT. 

3. According to Rule 6.3(b) POT all the features known in combination from D1 (see 
paragraph V 1. above) should have been placed in the preamble of claim 1. 
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(54) TItte: SENSOR FCXt MEASURING TISSUE PERFUSION 




(57) Abstract: The Invention lelafies to a mfffhod and a far vmun n gw wn t 
of tissue pofosion. The sensor is provided witii a xeservoir (4) for a fluid or 
gaseous tncer and a tnuer^^enneable baocier (3). a sub-smface of whidi is in 
con t act widi the suzroundizig tissue and anotlier sub-soiface of whidi is in con* 
tact with a detection cavity (5) ^i^iicfa is connected to a suitable appara t u s for die 
measnieoient of tracer concentration in the detection cavity. The concentration 
of the tracer in flie detectfon cavity ig a lyf^^nr ff of p ^ ^ sfw p t^ e ff ttrwrmiMiiiig 
tissue. Acconiingtoanodieranbocfimentof the invention it is also possible to 
cany out measnxemeztfs of peifosion in the snxfiioe layers of the skin or of an 
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SENSOR FOR MEASURING TISSUE PERFUSION 
TECHNICAL FIELD OF THE INVENTION 

The present invention relates generally to methods and devices for measurements 
of tissue perfusion according to the preamble of independent claims 1 and 7 and 
more particularly to a method and a sensor for measurement of tissue perfusion 
over a given variable region and having a short response time. 

BACKGROUND ART 

Tissue perfusion is a measure of the amount (volume) of blood passing through a 
unit quantity of the tissue and is often measured with the unit ml biood/100 g tissue. 
Since all blood tissue are at the same time being supplied with nutrients and excrete 
waste products through diffusion between tissue cells and the blood, tissue 
perfusion is a very important factor indicating the state of heatth of a tissue. A 
method for ttie measurement of tissue perfusion is tfierefore highly pertinent, for 
instance for monitoring tissue during and after surgical operations and 
transplantations. Monitoring of potentially threatened tissue, e.g. muscular tissue, 
whose blood supply may become adversely affected by increasing pressure in the 
connective tissue membrane of the niusde, would be highly pertinent as an 
indication of when a pressure relieving operation should be initiated. Likewise 
monitoring of intemal perfusion caused by the formation of oedemas in a heart 
stopped during operation could provide valuable information at>out the need of 
extemal supply of nutrients to the tiMue of the heart Within medical research, 
perfusion is an impoH«nc parameter too. 

A number of methods for determination of tissue perfusion are known. A technique 
consisting of an injection into the relevant tissue of radioactive xenon as a tracer 
and measuring the decay of radioacti^rity as a function of time has been descrit)ed 
(see Larsen et al., ig66. Blood Flow through Human Adipose Tissue Determined 
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With Radioactive Xenon. Acta physiol. scand. 66. pp 337-345). but this technique 
suffers from a number of dra\Mbacl<s in that its temporal resolution only amounts to 
approximately half an hour which is insufficient in many situations. Furthermore the 
location of the injection of the radioactive matter into the tissue relative to the 
location where tiie radioactivity is being measured is not particularly well-defined 
and finally, the application of radioactive matter per se Involves potential hazards, 

Anotiier method of measuring tissue perfusion utilises continuous Injection of 
ettianol during microdlalysls. During microdialysis a fluid is being pumped very 
slowly ttirough a fibre inserted into the tissue of the patient. The concentration of the 
fluid is In equilibrium witti tfie surrounding tissue as the cattieter is diffusion-open 
and ttie fluid is being collected via a retum fibre. This mettiod also suffers from an 
insuffldent temporal resolution. 

WO 97/46853 discloses a method and a microsensor which is able to measure 
tissue perfusion, but measurements are limited to a very narrow space, and any 
heterogeneities of tiie tissue Will ttius make measurements of average perfijsion 
more complicated. 

In connection witti monitoring tissue perfusion for instance during surgical 
operations, the above-mentioned prior art suffers from the drawbacks of either 
insufficient temporal resolution or a very limited measurement space. 



DISCLOSURE OF THg INVENTION 

In order to circumvent the drawback and Kntitations of mettiods and devices for the 
measurement of tissue perfusion of prior art as mentioned sr>t7««. it is the object of 
the present invention to pro\dde a method and a device (sensor) for the 
measurement of tissue perfusion which is atrie to. integrate measurements of tissue 
perfusion over a larger region in the tissue, tiie dimensions of which region can be 
varied as desired. 
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It is a further object of the present invention to provide a method and a device with a 
response time not exceeding a few minutes. 

it is a further object of the present invention to provide at least one embodiment of 
the general inventive idea which makes It possible to carry out non-invasive 
measurements of skin perfusion or measurements of prefusion in the surface layers 
of an organ, for instance for assessment of insufficient blood circulation. 

These objects are accomplished with a method according to the characterising 
clause of claim 1 and a device (sensor) according to the characterising clause of 
claim 7. 

Various advantageous embodiments of the invention are defined in the dependent 
claims. 



In the method and sensor for tissue perfusion according to the invention a fluid or 
gaseous tracer from a suitable supply means is supplied to a reservoir in which a 
constant high concentration of the tracer is maintained through diffusion from the 
supply means and from which reservoir a small portion of the tracer molecules will 

20 diffuse Into a tracer-permeable bamer which is partly In contact with the surrounding 
tissue. From this barrier, part of the tracer molecules will move out into ttie 
surrounding tissue via a first spatially extended area, whereas anotiier portion of the 
tracer molecules will move into an adjoining detector ca\nty via a second spatially 
extended area, said detector cavity being in communication with a suitable detector 

25 apparatus measuring the concentration of tracer in the detection cavity. The 
movement of tracer molecules from the reservoir into the surrounding tissue thus 
takes place via a tracer-permeable barrier which is in contact witii the sunrounding 
tissue via said first spatially extended area and the portion of ttie ti^cer molecules 
moving into the detection cavity arrives at the detection cavity via a tracer- 

30 permeable barrier and said second spatially extended area. Said first area thus 
constitutes the area of contact between said tracer-permeable barrier and the 
surrounding tissue, whose perfusion is to be measured, whereas said second area 
constitutes the area through which tracer molecules are able to reach the detection 
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cavity. The distribution between the diffusion to the sunrounding tissue and the 
diffusion to the detection cavity will be detemiined by the flow of dissolved matter in 
the sunrounding tissue, i.e. the perfusion, such that If the transport in the tissue is of 
large magnitude only a small portion of the tracer will diffuse into the detection 
cavity and vice versa. The signal from the detection apparatus will thus become a 
measure of tissue perfusion in the region surrounding the fibre. 

According to the present invention the dimensions of the contact region between 
said tracer-permeable barrier and the surrounding tissue can be varied and thereby 
the region over which the tissue perfusion measurement is being carried out. It is 
also possible to vary the second area providing access to the detection cavity. By 
varying the geometry of the sensor, i.e. the relative layout of the reservoir, bam'er 
and detection cavity, it is possible to vary the sensitivity and the radial resolution of 
the measurements being performed. It is furthermore possible to utilise a mixture of 
at least two tracers which might be supplied and removed substantially 
momentarily. A time-based measurement after instantaneous supply/removal 
to/from the tracer reservoir of two tracers with different diffusion coefficients will 
make it possible to distinguish between how much of the diffusion of the tracers 
away from the tracer reservoir is due to the concentratfon gradient within the tissue 
and how much is due to the transportation of the tracers away from the tissue by 
the blood. Thus, independent measures of perfusion and of diffusion coefficients 
within the tissue can be otstained. 

According to the invention it is furthermore possible to carry out measurements of 
O2 and CO2 and other gasses present in the tissue simultaneously with tissue 
perfusion. 

As a suitable tracer for tissue perfusion measurements for instance helium, argon or 
hydrogen could be used, but it would also be possible to use other tracers. 

Finally for in-situ calibration purposes the patient can inhale a gas which is being 
detected by the sensor placed in the tissue. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will now be described by way of exemplifying embodiments hereof 
and with reference to the accompanying drawings in which 
5 Figure 1a is a longitudinal section of a first embodiment of a sensor according to the 
present invention; 

Rgure lb is a cross section along the line indicated by A-A in Figure 1a; 
Figure 2a is a longitudinal section of a second embodiment of a sensor according to 
the present invention; 
10 Rgure 2b is a cross section along the line indicated by B-B in Figure 2a; 

Figure 3a is a side elevation cross-sectional view of a first version of a fourth 
embodiment of the present Invention; 

Figure 3b is a side elevation cross-sectional view of a second version of a fourth 
embodiment of the present invention; 
15 Figure 4a is a side elevation cross-sectional view of a first version of a fifUi 
embodiment of the present invention comprising interlaced reservoir- and detection 
cavity sections; 

Rgure 4b is a side elevation cross-sectional view of a second version of a fifth 
emt>odiment of the present invention comprising interiaced reservoir- and detection 

20 cavity sections; 

Rgure 5 is the response of a microsensor according to flie invention as a function of 
time for a sudden change of perfusion obtained in a specific experiment; and 
Rgure 6 is a calibration curve of the sensor, i.e. tiie signal from tlie sensor as a 
function of the velocity of water obtained in the same experiment as mentioned in 

25 connection with Rgure 5. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

30 In the following detailed part of the present description a number of different 
embodiments of the present invention will be described with reference to the 
accompanying drawings, but it is understood that these embodiments only 
constitute examples of the general inventive idea, and that other embodiments may 
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be conceivable by a person skilled in the art. 

The first embodiment of the sensor is shown In Figure la and Rgure 1b. The sensor 
is substantially symmetrical about a vertical plane 11 and comprises two U-shaped 
5 profiles 1. 2. the reservoir profile 1 and the detection profile 2 made of a gas- 
impermeable material such as metal or a suitable plastic material. The open sides 
12, 13 of these two profiles 1, 2 are both in sealing abutment with a barrier 3 
disposed between the reservoir 4 and the detection cavity 5 and extending 
throughout the vertical length of the sensor. The bamer 3 is made from a gas- 

10 permeable material, such as silicon or Teflon, such that two cavities, the reservoir 4 
and the detection cavity 5, are defined. At the distal end hereof both the reservoir 4 
and the detection cavity 5 are closed by a gas-impermeable barrier 6. At its 
proximal end the reservoir 4 is provided with an open inlet 7 which via a tube (not 
shown) is in communication with a supply container (also not shown) containing a 

15 gaseous tracer (for instance helium). The outer walls of both the tube and the 
container are made from a gas-impermeable material. The detection cavity 5 is at 
its proximal end provided with an open outiet 8 which via a tube (not shown) is in 
communication with a detector apparatus (vacuum pump and mass spectrometer as 
it is well-known wittiin the art). The tube between the outiet 8 and tiie detector 

20 apparatus is made from a ga&4mpermeable and pressure resistant material. The 
reservoir profile 4. the detection cavity profile 5 and the baniers 3, 6 will in the 
following be referred to as the fibre. 

The fibre is designed to be positioned witNn the tissue of a patient whose perfusion 
25 in that part of the tissue is to be measured. The functional principle of the invention 
is that a constantiy high concentration of the tracer is maintained in the reservoir 4, 
the concentration being maintained via diffusion from tiie supply container. A small 
portion of the molecules of the tracer will due to diffusion move from the reservoir 4 
out into the gas-permeable barrier 3 and a portion hereof will move out into tiie 
30 surrounding tissue through a first area 18, as indicated by the arrows 9, while 
another portion will move into the detection cavity 5 through a second area 13, as 
indicated by the arrows 10, and eventually l>e detected by means of the detection 
apparatus. The distribution between the diffusion to the surrounding tissue and the 
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diffusion to the detection cavity 5 will be determined by the transport of dissolved 
matter in the sunnounding tissue, such that if the transport in the tissue is of a large 
magnitude only a small portion of the tracer will difhjse into the detection cavity 5 
and vice versa. The signal from the detection apparatus wii! thus become a 
measure of tissue perfusion in the region surrounding the fibre. 

Figure 2a and Figure 2b show a second embodiment of the present invention. 
Throughout the following description of the second embodiment of the present 
invention, elements identical with elements of the first embodiment shown in Figure 
1a and Figure lb will be designated by the same reference numerals as on Figure 
1a and Figure lb. The second embodiment is also substantially symmetrical about 
a vertical plane 11 and comprises two tubes: the reservoir tube 14 defining the 
reservoir 4 and the detection tube 15 defining the detection cavity 5, both tubes 
being made flrom a semi-gas-impemneable material (plastics). These two tubes 14, 
15 are separated from each other by a barrier 19 made from a gas-impermeable 
material, such as metal or plastics. At the distal end, both the reservoir 4 and the 
detection cavity 5 are closed by a gas-impermeable barrier 6. At its proximal end 
the reservoir tube 14 is provided with an open inlet 7 which via a tube with gas- 
impenmeable wall (not shown) is in communication with a supply container 
constructed from a gas-impermeable material containing a gaseous tracer (for 
instance helium). The detection tube 5 is at its proximal end provided with an outlet 
8 communicating via a pressure resistant tube with gas-impenneable wall with a 
detection apparatus (vacuum pump and mass spectrometer as it is well-known 
within the art). The reservoir tube 14, the detection tube 15 and flie barriere 6, 19 
will in the following be referred to as the fibre. 

The fibre is designed to be positioned within the tissue of a patient whose perfusion 
in that part of the tissue is to be measured. The functional principle of the invention 
is that a constantiy high concentration of the tracer is maintained in the reservoir 4, 
the concentration being maintained via diffusiofi from the supply container. A small 
portion of the molecules of the tracer will due to diffusion move from the reservoir 4 
out through the wall of the reservoir tube 14 tfirough a first area 14' (as delimited by 
the two anrows C in Figure 2b) and into the surrounding tissue, as indicated by the 
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arrows 9. Of this quantity of tracer, a portion will diffuse into the detection tube and 
pass through the wail (15) through a second area 15* (as delimited by the two 
an-ows D in Figure 2b) to the detection cavity 5 as indicated by the arrows 16. from 
where it will be detected by the detection apparatus. The quantity reaching the 
detection cavity will depend on the transport conditions in the tissue through which 
diffusion talces place, and the signal from the detector will thus be a measure of the 
transport conditions, i.e. the perfusion, in the region around the fibre. 

A third embodiment (not shown) of the present invention is directly derivable from 
the two first embodiments described above in that the structures shown in Figure 1 
and Figure 2 are helically wound around the longitudinal axis 11 of the fibres. This 
has the effect of making the sensitivity of the fibres in a plane perpendicular to the 
longitudinal axis omnidirectionaL A suitable pitch of the helix could for instance 
constitute 10 revolutions per cm. 

Figure 3a and 3b show a fourth embodiment of the present invention which differs 
significantly from the three previous embodiments described above. Where the 
three above embodiments were designed to be inserted into the tissue, the fourth 
embodiment of ttie present invention is fastened non-invasively on the surface (20) 
of the skin or of an organ of a patient to provide the possibifity of carrying out 
measurements of perfusion In the surface layers of the skin or the organ such as 
carried out for the assessment of insufRdent blood circulation in for instance a 1^ of 
the patient 

The operational prindpie of the first version of the fourth embodiment shown In 
Rgure 3a corresponds to the operational prindpie of the first embodiment shown in 
Rgure la and Figure lb. The operational principle of the second version of the 
fourth embodiment shown in Rgure 3b corresponds to the operational prindpie of 
the second embodiment shown in Figure 2a and Rgure 2b. 

In the embodiment shown In Figure 3a, the inner side, i.e. the side fadng the 
surface (20) of the skin or organ of the patient, of a gas-impermeable disc 17 is 
provided with a single one of the sensors according to the first embodiment of the 



wo 01/24692 



present invention shown In Rgure 1a and Rgure 1b. The longitudinal axis 1 1 of the 
sensor extends substantially parallel with the plane of said disc 17 and one of the 
sides 18 of the tracer-penneable banier 3 is In contact with the surface (20) of the 
patient's skin or organ. Diffusion of tracer molecules from the banier 3 into the skin 
or organ thus only takes place via this single side 18, The function of the disc 17 is 
to enable sufficient contact pressure between fibre and skin or organ and to prevent 
escape of tracer molecules in the direction opposite the skin or organ. 

In the embodiment shown in Rgure 3b the Inner side, i.e. the side facing the surfeice 
(20) of the skin or organ of the patient, of a gas-impermeable disc 17 is provided 
with a single one of the sensors according to the second embodiment of the present 
invention shown in Rgure 2a and Rgure 2b. The longitudinal axis 11 of the sensor 
extends substantially parallel with the plane of said disc 17 and parts of the tracer- 
permeable walls 14 and 15 of the reservoir 4 and detection cavity 5, respectively, 
are in contact vwth the surface of the patient's skin or organ. The width w of the 
tracernmpermeable bam'er is modified compared to the second embodiment in 
order to provide a contact area of sufficient size between the reservoir 4 and the 
surface of the skin or organ and between the detecfion cavity 5 and the skin or 
organ, respectively. Also the side of the reservoir 4 facing away from the detection 
cavity 5 and the mde of the detection cavity 5 facing away from the reservoir 4 are 
covered with tracer-impermeable bamere 19. 

A morie preferable variation of the embodiments shown in Rgure 3a and Rgure 3b 
is shown in Rgure 4a and Rgure 4b. The difference between the embodiments 
shown In Rgures 3a/3b and Rgures 4a/4b is that both the reservoir 4 and the 
detection cavity 5 in the embodiments shown in Rgure 4a and Rgure 4b are split up 
into a plurality of substantially identical reservoir/detection cavity sub-systems 
covering a substantial part of the inner side of said gas-impermeable disc 17. The 
functional principles of the embodiments shown in Figure 4a and Figure 4b 
correspond to those described in connection with the preceding embodiments and 
will hence not be described in detail here. 
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it is possible to provide the inner side of the disc 17 with a system of partially open 
channels where the openings are in contact with the surface 20 of the patient's skin 
or organ, and where the channels can be connected to a suitable vacuum source. 
Application of vacuum to the channels ensures a finri attachment of the disc 17 to 
the skin or oigan of the patient 

Rgure 5 shows the response of the sensor In volts as a function of time obtained in 
an experiment where water moves through a sand-filled tube simulating a bloodflow 
through tissue. The velocity of the water changed suddenly fit)m 4.8 
micrometers/second to the left of the arrow in the Rgure to 24.8 
micrometers/second Immediately to the right of the arrow. A response time of 
approximately 0.5 - 1.0 minutes is possible, although the response time varies as a 
function of perfusion, and increases when the velodty through the tissue changes 
from a relatively high level to a relatively bw level and vice versa. 

Figure 6 shows a calibration curve obtained in the same experiment as in Rgure 5, 
i.e. a curve of the signal from the detection device In Volts as a function of the 
velocity of water in mnn/second. 

^ove. a number of different embodiments of the present invention have been 
shown and described, but it is underetood that these embodiments only constitute 
examples of the general inventive idea as defined in the accompsui^ng claims, and 
that other enribbdiments of the present invention might be conceivable by a person 
skilled in the art 
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CLAIMS 



1. Method for the measurement of tissue perfusion where a fluid or gaseous 
tracer is being supplied from a tracer source via a reservoir (4) to the tissue, the 

5 perfusion of which is to be measured and detected by a detection device via a 
detection cavity (5). characterised in that the supply of tracer fix)m said reservoir (4) 
to the sunx>unding tissue takes place via a spatially extended first area; that a part 
of the tracer molecules leaving said resen/oir (4) diffuses to said detection cavity (5) 
via a spatially extended second area; and that said tissue perfusion is measured as 
10 a spatial average value dependent on the size and shape of said first and second 
areas with the aid of said detection device determining the amount of tracer 
diffusing into said detection cavity (5). 

2. Method according to claim 1, characterised in that the size and shape of said 
15 spatially extended areas can be varied according to the individual application. 

3. Method according to daim 1, characterised in that the response time of said 
method is less than 1 minute. 

20 4. Method according to daim 1. characterised in that at least two tracers are 
used. 

5. Metifiod according to daim 1 . characterised in that the tracer is helium. 

25 6. Metiiod according to claim 1. characterised in that O2 and CO2 are being 
measured simultaneously with tissue perfusion. 

7. Sensor for the measurement of tissue perfusion according to daim 1, where a 
fluid or gaseous tracer is k>eing supplied from a tracer source y/ia a reservoir (4) to 
30 the tissue, the perfusion of which is to be measured, and detected by a detection 
device via a detection cavity (5). characterised in that said sensor comprises: 
- first means such ttiat the supply of tracer from said reservoir (4) to the surrounding 
tissue takes place via a spatially extended first area (14*. 18); and 
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- second means such that a part of the tracer molecules leaving said reservoir (4) 
can anive at said detection cavity (5) via a spatially extended second area (13. 15"). 

8. Sensor according to claim 7, characterised in that said first means comprises a 
tracer-permeaWe l)anier (3. 14). the dimensions of which can be varied and that 
said second means comprises a tracer-permeable barrier (3,15), the dimensions of 
which can be varied, such that said variations of said dimensions results in 
variations of the size and shape of said spatially extended first and second areas 
according to the individual application. 

9. Sensor according to claim 8, characterised in that said reservoir (4) 
communicates partly with said surrounding tissue through a spatially extended 
tracer-permeable banner (3). having a first surface (18) which forms said first area, 
and partly with said detection cavity (5) through the same spatially extended tracer- 
pemieable barrier (3), having a second surface (13) which forms said second area. 

10. Sensor according to claim 8, characterised in ttiat said reservoir (4) 
communicates with said surrounding tissue through a spatially extended tracer- 
permeable bam'er (14). a first surface (14') of which fontis said first area, and partly 
with said detection cavity (5) via said tissue and through another spatially extended 
tracer-permeable barrier (15). a second surface (15") of which forms said second 
area. 

11. Sensor according to dam 8, characterised in that said resen/oir (4) and said 
detection cavity (5) are separated by a barrier (3. 19). and that the resen/oir (4), 
banier (3, 19) and cavity (5) are built together to fomri a longitudinal sensor. 

12. Sensor according to any of the claims 7 to 10, characterised in that said 
reservoir (4), said detection cavity (5) and said spatially extended tracer-permeable 
barriers (3. 14, 15) are helically wound around the longitudinal axis (11) of said 
sensor. 
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13. Sensor according to any of the claims 7 to 11, characterised in that said 
resen/oir (4), said detection cavity (5) and said spatially extended tracer-permeable 
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barriers (3, 14, 15) are located between one of the large surfaces of a tracer- 
impermeable panel or disc (17) and the surface (20) of the skin or organ of a 
patient, the perfusion of the surface layers of which skin or organ is to be measured, 
and with said longitudinal axis 11 extending substantially parallel with said large 
5 surface of the panel or disc (17), such that said spatially extended tracer-permeable 
barriers (3, 14, 15) are partiy in contact with the surface of the skin or organ, and 
such that tracer can move from said reservoir (4) into said skin or organ and either 
from here into said detection cavity (5), or directly from said resen/oir (4) into said 
detection cavity (5). 

10 

14. Sensor according to any of the claims 7 to 11, characterised in that a series of 
said reservoir (4), said detection cavity (5) and said tracer-permeable barriers (3, 

14, 15) are placed in side-by-side relationship with each other to cover a larger area 
of tissue. 

.15 

15. Sensor according to claim 14, characterised in that said series of reservoirs (4). 
detection cavities (5) and tracer-permeable barriers (3, 14, 15) are located along 
one of the large sides of said panel or disc (17), such that they cover a substantial 
part of said side, and such that parts of said tracer-permeable baniers (3, 14, 15) 

20 can be brought into contact with the surface of the skin or organ of the patient. 



16. Sensor according to claims 13 or 15. characterised in that said panel or disc 
(17) on the side fadng the surface (20) of the skin or organ is provided mth a 
pattem of partially open channels which can be connected to a vacuum source. 



wo 01/24692 



1/6 



PCT/DK99/00S^ 




Fig. 1 




1 00 |im 
H —M 



Fig. 2 



10/ 08858Z 




Fig. 3 



10/088582 




Fig. 5 



wo 01/24692 



m 

6/6 



10/0885 82 

PCT/DK99/00522 




Fig. 6 



INTERNA 



AL SEARCH REPORT 




PCT^K 99/00522 



A. CLASSIFICATION OFSUBJECT MATTER , 

IPC 7 A61B5/0275 GOlFl/704 






Aoooftflng tt 


1 intsmalional Patent Claaaifieation (IPC) or to both nadonal daaaifies 


dldnand IPC 




a FIELDS SEARCHED 


Mlf^nwmdQ 

IPC 7 


oumantation aaaiched (ciaaaffltaarton gyatam ioflowiBd hy ctosamcatk 

A61B GOIN GOIF GGIP 


n aynibola) 






taMi aaafchad olhar than minfantan documentation to tha axtaotthat ai 


iich dooumanlB ara bioluded In ttoflflldiai 


Mtfchod 


EUickioidDd 


Btabaasoonautodduringtha mtamalionalaeareh (nama of data bai 


nand. wttaraptadical. search farms us«o 




& DOCUHENIS OOMSIBBIB} TO ae RBJEVANT 


CatiOMy* 


Qifltlfln of dbounanU aritti fcrfcatloni w(liais appraprtata^ of tha nstavant paaaaQaa 


noliwonttp daim M<k 


X 


UO 97 46853 A (UNISENSE) 

11 Decenber 1997 (1997-12-11) 

abstract; figures 1,2 

page 4, line 2-14 

page 7, line 20-30 

page 8, line 35 -page 9. line 34 




7.8 


A 


UO 97 19345 A (DANGAARD LARS RIIS 

;REVSBECH NIELS PETER) 

29 Nay 1997 (1997-05-29) 

abstract; figure 1 

page 4, line 15-19 

page 6, line 17-27 

page 7, line 24-31 


7 


A 


WO 95 16392 A (MODERN TECHNOLOGIES CORP) 

22 June 1995 (1995-06-22) 

abstract 


7 






/- 




1 X| FiathardoaumaniimlMadinlha canlimiatlaii«(boKa 


El P— «««*rina«ba««h« 


faiannaob 


*^ Udsrdoouiiwri pMbH>twd <ft8f th> Msfnottoral filno dote 

■A* ill 1 .lit iiaiiiifci 11 <ti. « . - > or pfhully dflte md not in oonlBol wCh thB Appflcstion faiA 

^ 'SSSS^ -t^tonl djjtoj^^ undartyinotha 

"S&JSSS*^"^*'"''***^**"^** "X" dBoumanftoffp«liettemlBwafMM;1twctilinod tawmdon 
™Bam cannot baoonildBwdfiowalcroawMtbaa^ 
X" dDoumant which threw doubta onpilodty daln^a) or Inwolwa an Inventtva atep whon ttw dooumont la tolcaft dona 

lSSL^?22i?f!2JS^lfSU?^^ dK»jmanlotp«totoraiai«noa:thacltlinad Invendw 

etttton or Glhar apodal raaton (aa apocfflatO cannot ha oonaldamd to tnvolvw «) Invanthf* atap when tha 
V dooumantnf8ntngtoanoralteioaura.uaa, axhibRionor dooumoMiaconibinadwttionaormofaottiar auohdoeu- 

Gdharoiaana manti^auGheamMnatlonheinoabviouatoa paiaonaldSad 
"P* doeumampubBflhadpriortolhetntamational tObiodatefaut hthaart. 

latarthaniha priority dMadalmad *&" doeiananimambarofthaaamapaiaRtfinnay 


Dalaoftha 


actual eempMan ofitM bdMiMUonal MaRh 


Date of maUng of ttw intamatlonai aaafch report 


23 May 2000 


06/06/2000 




Nama and maling addraaa of tha ISA 

Eurapaan Patent Offioab PA 5816 Patantlaan 2 
M.-2280HVRijswi|c 
Tal. (431-70) 340^2040, Tx. 31 681 aponl. 
Fax: (431-70) 340-3016 


Authorizod oflioar 

Jonsson, P.O. 



FomPCr/ISAaiO (Moond aboat) (Ju^ 1802) 



INTERNA-nfitfAL SEARCH REPORT 



w 



w 



PCT/TT 99/00522 



CXCoRttmMtlon) DOCUMENTS CONSIDERED TO BE RELEVANT 

Category * Citation of document, vvitti jndicatlon,wti6ro appropiiata, of the relevant pa^Mmy i ^ 



Relevant to daim ^4o. 



EP 0 549 394 A (HEMODIA SOCIETE ANONYHE) 
30 June 1993 (1993-06-30) 
abstract; figure 1 
coluBn 3, line 23-35 

US 5 594 179 A (HARSH LAURENCE B) 
14 January 1997 (1997-01-14) 
abstract; figure 1 

EP 0 747 675 A (AIR LIQUIDE) 
11 December 1996 (1996-12-11) 
abstract 

UO 98 59240 A (AROMASCAN PLC) 
30 December 1998 (1998-12-30) 
abstract; figure 2 



7,8 



14 



Farni PCTilSAOlO (tandnuiiian el Moond ihMO 41uV 10B8) 



9 



INTERNATIONAL SEARCH REPORT 



lnw.iiaifanat ap(>Bcaten No. 
PCT/DK 99/00522 



Box I Obsarvattara where certain dalnw were found uiraaarchable (ConttnumSon of Item i of firet sheet) 



This tntamational Seaich Report has not been eslaMtehad in respect of oofiatn daimo under Artida 17(2)(a) for the foikmring reasons: 

1. rn Claims NO&: 
because itiey I 



to subject matter not required to be seaiched by this Auttioifty, namely: 



Z Q Oaims Nos.: 

because they lelaie to parts of the International Appflcalfon ttial do not comp^ 
an extant that no meaningfcillntamaiional Seaich can be canM out, 1^ 



a n Claims Nos.- 

' (My are dapendsmdaima and are not drefM in aocofdance with the second and 



BoxD ObeenmilonawhamimltyorimeniiantetaBldngiContlmu^ 



Thb tmsmaiional SaaicMno Auftodfy fourat multipie inventiana ^ 



01 any aoaaonal leeL 

a rn As only some of the re<|uiredaddHk3nat seaich fees were ifmel^ 
1 — I ooven only tese claims tor idiich fees were paid, apadlicallycl^ 



4. Q Noroqufr^aMioM 

restricted to the stvendon fintmemianed in the Giaima: it is Gov^^ 



I I The addHtonai seaich fees were aoootnpanted by the ap pB can ft 
(~] No pretest acco mpani ed the payment of a d dW o nal aeaich 



Foim PCTnSA/210 (comiroiallon of list sheet (1)) (July 1898) 



INTER 


Sr^^NAL SEARCH REPORT 


Man^^hAppOetllen No 

PCT^r99/00522 


Patam document 
ctted in seaich leport 


Pubficatfon 


Patent famay 
membeits) 


PubOcaiion 
data 


WO 9746853 A 


11-12-1997 


DK 63396 A 
AU 3090597 A 
EP 0902881 A 


07-12-1997 
05-01-1998 
24-03-1999 



UO 9719345 



29-05-1997 



AU 7621496 A 
EP 0882225 A 
J? 2000500580 T 
US 6030828 A 



11-06-1997 
09-12-1998 
18-01-2000 
29-02-2000 



WO 9516392 



22-06-1995 



US 
AU 
AU 
BR 
EP 
US 



5439003 A 
690602 B 
1099195 
9408349 
0734225 
5724982 



08-08-1995 
30-04-1998 
03-07-1995 
26-08-1997 
02-10-1996 
10-03-1998 



EP 0549394 A 30-06-1993 FR 2684864 A 18-06-1993 



US 5594179 


A 


14-01-1997 


NONE 






EP 0747675 


A 


11-12-1996 


US 


5672827 A 


30-09-1997 








BR 


9602672 A 


06-10-1998 








CA 


2178533 A 


08-12-1996 








JP 


9105656 A 


22-04-1997 


WO 9859240 


A 


30-12-1998 


NONE 







From the: 

INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY 



PATENT COOPERATION TREATY 



To: 

CHAS.HUDE A/S 

H.C. Andersens Boulevard 33 

DK-1780 Copenhagen V 

DANEMARK 



Sagstype J. nr. 


log. 

■>0 DVV" 


1 7 AUG 


, 2001 


AS 400 <— i 


Til hvem - 



PCT 



WRITTEN OPINION 
(PCT Rule 66) 



Date of mailing 
(day/month/year) 



14.08.2001 



AppHcanf s or agent's file reference 
72790AJvF/Sp 



REPLY DUE within 1 month(s) and 15 days 

from the above date of mailing 



International application No. 
PCT/DK99/00522 



Intemationai filing date (day/month^ear) 
04/10/1999 



Priority date (day/month/year) 
04/10/1999 



International Patent Classification (IPC) or both national classification and IPC 
A61B5/0275 



Applicant 

DAMGAARD, Lars, Rlis et al. 



1 . This written opinion is the first drawn up by this International Prelinriinary Examining Authority. 

2. This opinion contains indications relating to the following items: 



Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step or industrial a 
citations and explanations supporting such statement 



1 




II 


□ 


III 




IV 


□ 


V 


□ 


VI 


□ 


VII 


□ 


VIII 


□ 



The applicant is hereby invited to reply to this opinion. 

When? See the time limit indicated above. The applicant may, before the expiration of that time limit, 
request this Authority to grant an extension, see Rule 66.2(d). 

How? By submitting a written reply, accompanied, where appropriate, by amendments, according to Rule 66.3. 
For the form and the language of the amendments, see Rules 66.8 and 66.9. 

Also: For an additional opportunity to submit amendments, see Rule 66.4. 

For the examiner's obligation to consider amendments and/or arguments, see Rule 66.4 bis. 
For an Infonmal communication with the examiner, see Rule 66.6. 

If no reply Is filed, the intemationai preliminary examination report will be established on the basis of this opinion. 

The final date by which the intemationai preliminary 

examination report must be established according to Rule 69.2 is: 04/02/2002. 



Name and mailing address of the intemationai 
preliminary examining authority: 
European Patent Office 

D-80298 Munich 
Tel. +49 89 2399 - 0 Tx: 523656 epmu d 

Fax: 449 89 2399 - 4465 



Authorized officer / Examiner 
Abraham, V 



Formalities officer (ind. extension of time limits) 
Edel, M 

Telephone No. +49 89 2399 2426 




Form PCT/IPEA/408 (cover sheet) (January 1994) 



WRITTEN OPINION International application No. PCT/DK99/00522 

I. Basis of the opinion 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this opinion as "originally filed"): 

Description, pages: 

1-10 as originally filed 

Claims, No.: 

1-16 as originally filed 

Drawings, sheets: 

1/6-6/6 as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or fumished to this Authority in the following language: , which is: 

□ the language of a translation fumished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation fumished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the intemational application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained In the intemational application in written form. 

□ filed together with the intemational application in computer readable form. 

□ furnished subsequently to this Authority in written forni. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been fumished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims. Nos.: 
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□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

{Any replacement sheet containing sucti amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 

111. Non-estabiishment of opinion with regard to novelty, inventive step and industrial applicability 

1. The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non- 
obvious), or to be industrially applicable have not been and will not be examined in respect of: 

□ the entire intemational application, 
IS claims Nos. 1-16, 

because: 

□ the said International application, or the said claims Nos, relate to the following subject matter which does 
not require an intemational preliminary examination (specity): 

IS the description, claims or drawings {indicate particular elements t^lov^ or said claims Nos. 7-16 are so 
unclear that no meaningful opinion could be formed {specif^: 
see separate sheet 

□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

IS no intemational search report has been established for the said claims Nos. 1 -6. 

2. A written opinion cannot be drawn due to the failure of the nucleotide and/or amino acid sequence listing to 
comply with the standard provided for in Annex C of the Administrative Instructions: 

□ the written form has not been fumished or does not comply with the standard. 

□ the computer readable fomi has not been fumished or does not comply with the standard. 
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Reference is made to the following document: 

D1 : WO 97 46853 A (UNISENSE) 1 1 December 1 997 



ill 



1 . Claim 7 does not meet he requirements of Article 6 POT, because the general 
formulations "first means such that the supply of tracer from said reservoir to the 
surrounding tissue takes place via a spatially extended first area" and "second 
means such that a part of the tracer molecules leaving said reservoir can arrive 
at said detection cavity via a spatially extended second area" used in this claim 
are entirely unclear. With these formulations the claim attempts to define the 
subject-matter in terms of the result to be achieved which merely amounts to a 
statement of the underlying problem. The technical features necessary for 
achieving this result should be added. 

2. Furthermore, the features of the preamble of claim 7 relate to a method of using 
the apparatus rather than clearly defining the apparatus in terms of its technical 
features. The intended limitations are therefore not clear from this claim, contrary 
to the requirements of Article 6 POT. 

3. It is at present not possible to carry out a detailed examination of claims 7-1 6, 
because it is entirely unclear which features may define the sensor according to 
the present application. 

4. Dependent claims 9-1 1 are also unclear (Article 6 PCT). These claims define "a 
spatially extended tracer-permeable barrier" (claims 9 and 10), ''another partially 
extended tracer-permeable barrier" (claim 10) and "a barrier" (claim 11). However, 
these features have already been defined in claim 8 on which claims 9-1 1 are 
dependent. 

5. As a consequence it appears that is under Article 6 PCT it not possible to define 
both embodiments of the present application in terms of a single independent 
claim. Furthermore, it is not clear whether the requirement of unity of invention 
(Rule 13.1 PCT) between both embodiments is met. 

6. However, for the sake of accelerating the procedure, the following statements are 
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SEPARATE SHEET 



nnade: 

6.1 A sensor according to the first embodiment appears to be known from document 
D1, which discloses the following: 

Sensor for the measurement of tissue perfusion (Fig. 1) comprising: 

a reservoir of a fluid or gaseous tracer (2), 

a detection device comprising a detection cavity (1), 

the reservoir comprises a tracer permeable barrier (4) having a first area (Fig. 2), 
the detection cavity comprises a tracer permeable barrier (4) having a second 
area (Fig. 2). 

6.2 D1 also discloses variable dimensions of the barrier (page 4, lines 16-18) and a 
longitudinal sensor (Fig. 2). 

6.3 Fig. 2 of D1 shows all the features of the first embodiment of the present 
application defining one tracer permeable barrier (4) in contact with the tissue (5) 
and the detection chamber (1). 

6.4 The second embodiment of the application shown in Figures 2a and 2b comprises 
two separate tracer permeable barriers defining separate locations for tracer 
infusion and tracer detection, so that the tracer concentration is measured directly 
inside the tissue. This appears to be the conventional approach for a perfusion 
sensor (see D1 page 8, lines 35-37), D1 also discloses a corresponding 
embodiment where the sensor is inserted through the barrier into the tissue in 
order to measure the tracer concentration directly inside the tissue (page 9, lines 
15-17). 

6.5 Accordingly, it appears that the subject-matter of claims 7-1 1 lacks novelty over 
D1 (Article 33(2) PCT). 
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IPEA/.EP 



PCX 

DEMAND 

under Article 3 1 of the Patent Cooperation Treaty: 
The undersigned requests that the international application specified below be the subject of 
international preliminary examination according to the Patent Cooperation Treaty and 
hereby elects all eligible States (except where otherwise indicated). 



CHAPTER n 



Identification of IPEA 


Date of receipt of DEMAND 


Box No. I IDENTmCAIION OF THE INTERNATIONAL APFUCATION 


Applicant's or agent's file reference 
72790 UvF/Sp 


International application No. 
PCT/DK99/00522 


International filing daia (da)^nondt^mr) 
4 October 1999 


(Earliest) Priority date (dqy/month/year) 



TiUe of invention 

SENSOR FOR MEASURING TISSUE PERFUSION 



Box No. n APPUCANT(S) 



Name and address: 



leJbBawedtygivenname; ^ a leffd entity, fiH 
ntu^ ffuAide postal code ond nennetif oountryj 



offictoi aestffKXBon, 



Lars Riis DAMGAARD, 
Vesterbrogade 6B, st.tv 
DK-8000 Arhus C 
Denmark 



Telephone No.: 



Facsimile No.: 



Telqirinter No.: 



State (that is, country) of nationality: 
Denmark 

Name and address: (FanOynameJblbwedhygfvm 

Jens Kristian GUNDERSEN, 
S0skraenten 29 
Dk-^aeo Vlby 
Denmark 



State (dua is, country) of residence: 
Denmark 



name; far o leg^d €nSty,faBcfficitd desiffiation. The adeb&s must inchide posted code and name of oountryj 



State (that is, country) of nationali^ 

Denmark 



State (dua is, country) of residence: 
Denmark 



Name and address: (Family namefaHoimlfygfvm none: far a legcd entity, fidlc^gfkial designation. The address nmstinchide postal code and nrnrn of anawy) 

Lars Hauer LARSEN, 
Overdrevet 25 
DK-8382 Hinnerup 
Denmark 



State (that is, country) of nationality: 


State (duit is, country) of residence: 


Denmark 


Denmark 



X I Further applicants are indicated on a continuation sheet 



Fonn PCT/IPEA/401 (first sheet) (July 1998; reprint Januaiy 2001) 



See Notes to the denumd fi>rm 



Sheet No. .r. 



International application No. 

PCT/DK99/00522 



Continnation of Box No. 11 APPLICANT(S) 



If none of thefoUo¥nng sub4mxes is used, this sheet shouid not be included in the demand 



Name and address: (famSy name faiiowed by given name: far a legal entdy,JiM qffuM daigfutwi The adebreB must intduck postal code tmd name tfcouniryj 

Thomas KJ^R 
Sjaslor Boulevard 89, sttv. 

DK.2500 Valby 

Denmark 



State (that is, country) of nationality: 


state (duit is, caunay) of residence: 


Denmark 


Denmark 



Name and address: (Fanulynamefollowed by given name; faralegptee^^fattcffkiaidesiffKiSon. The address moAbndbidepoBM code €b^ name 



State {that is, country) of nationality: 



State (dua is, country) of residence: 



Name and address: (Family namefoUawed by given none; far a legcd entity, JullqfficiddesiffKSion. The address must include postal code and name cf country^ 



State (dtat is, country) of nationality: 



State (that is, country) of residence: 



Name and address: (FamQy rwonefallawed by given name: far a legal entity, fiJl c^uM de^gjnatian. The address must inchde postal code and name of country^ 



State (that is, country) of nationality: 


State (that is, country) of residence: 


I 1 Further applicants are indicated on another continuation sheet 
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Box No. m AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 



The following person is ^] agent common representative 

and I X| has been appointed earlier and r^resents the applicant(s) also for international preliminary examination. 

I I is hereby appointed and any earlier appointment of (an) agent(s)/common representative is hereby revoked. 

I I is hereby ain)ointed, specifically for the procedure before the International Preliminaiy Examining Authority, in addition to 
the agent(s>^mmon representative s^ointed earlier. 



Name and address: (FamUy name Jbttawed by given name; for a lego! entity, fittt offieiai designation. 
The address must inchu& postal code and name of country,) 

CHAS.HUDEA/S 

33, H.C. Andersens Boulevard 

DK-1780 Copenhagen V 

Denmark 



Telqihone No.: 
+45 33 15 45 14 



Facsimile No.: 
+45 33 15 45 35 



Teleprinter No.: 



□ Address for correspondence: Mark this check-box where no agent or common representative is/has been appointed and the 
space above is used instead to indicate a special addr ess to v/hicti correspondence should be sent 



Box No. IV BASIS TOR INTERNATIONAL PRELIMINARY EXAMINATION 



Statement concemmg amendments:* 

1 . The applicant wishes the international preliminary examination to start on the basis of: 
I y I the international application as originally filed 
the description as originally filed 

I I as amended under Article 34 



as originally filed 

as amended under Article 19 (together with any accompanying 
as amended under Article 34 



the claims 

C 
C 

the drawings \ I as cvigmaUy filed 

I I as amended under Article 34 

2. I I The i^ficant wishes any amendment to the claims under Article 19 to be considered as reversed. 

3. I [ The applicant wishes &e start ofthe international preliminary examination to be postponed unti^ 

from the priority date unless the International Preliminary Examining Audiority receives a copy of any amendments made 
under Article 19 or a notice from the ^plicant that he does not wish to make such amendments (Rule 69.1(d)). (This checkr 
box may be marked only where the time limit under Article 29 has notyei expired,) 

* Where no check-box is mariced, international preUmniary examination will start on die basis of die international application 
as originally filed or» where a copy of amendments to the claims under Article 1 9 and/or amendments of the mtemational application 
under Article 34 are received by the International Preliminary Examining Aufliority before it has begun to draw up a written opinion 
or the international preliminary examination report, as so amended. 



Language for tiie purposes of International preliminary examination: .J^OOllSb 

[y" which is the language in which the international application was filed. 

I which is &e language of a translation furnished for the purposes of international search. 

I which is the language of publication of the international application. 

I which is the language of the translation (to be) fiimished for the purposes of international preliminary examination. 



Box No. V ELECTION OF STATES 



The applicant hereby elects all eligible States (that is, a!l States which have been designated and which are bound by Chtq^ter II of 
thePCT) 

excluding the following States which the sqjplicant wishes not to elect: 
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International application No. 
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Box No. VI CHECKLIST 



The demand is accompanied by the following elements, in the language referred to in 
Box No. IV, for the purposes of intematicHial preliminaiy examination: 



1 . translation of international af^Ucation 

2. amendments under Article 34 

3. copy (or, where required, translation) of 
amendments under Article 19 

4. copy (or, where required, translation) of 
statement under Article 19 

5. letter 

6. other (specify) 



sheets 



sheets 
sheets 

sheets 



For International Preliminary 
Examining Authority use only 



received 

□ 
□ 



□ 
□ 

□ 



not received 



□ 
□ 



□ 
□ 

n 



The demand is also accompanied by the item(s) maiked below: 

1. I y \ fee calculation sheet 

2. I I separate signed power of attorney 

3. I I copy of general power of attorney; 

reference number, if any: 



4. I I statement eaqplaining lack of signature 

5. I I nucleotide and or amino acid sequence 

computer readable form 

6. pr| other (ipccjft;: Search Report 



Box No. Vn SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE 



Nact to each j^gnofura; incBoiMe the name cf dte person siffdng taid the c cpa ^y in ¥fhich the person J^ggns ^ such capadfy a not obwnafivm reading the deman^. 



Chas.Hude A/S 




Ulrik von Freiesleben 
Representative of Applicant 



For International Preliminary Examining Au&ority use only < 



1. Date ofactualreceqpt of DEMAND: 



2. Adjusted date of receipt of demand due 
to CORRECTIONS under Rule 60.1(b): 



^ 1—1 The date of receipt of the demand is AFTER the expiration of 1 9 months 
I— J from the priority date and item 4 or S, below, does not apply. 



□ The applicant has been 
informed accordingly. 



. I — I The date of receipt of &e demand is WITHIN the period of 19 months from the priority date as extended by virtue of 
^- LI Rule 80.5. *^ 



5 I I Although the date of receipt of die demand is after the expiration of 19 months from the priority date, the delay in arrival 
I — I is EXCUSED pursuant to Rule 82. 



For International Bureau use only 



Demand received from IPEA on: 
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See Notes to the demand form 
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CHAPTER n 



International 
application No. 



FEE CALCULATION SHEET 
Annex to the Demand for international preliminary examination 

— For International Preliminary Examining Authority iise only — • 



PCT/DK99/00522 



Applicant's or agent's 
file refierence 



72790 UvF/Sp 



Date stamp of the IPEA 



Applicant 



DAMGAARD. Lars Riis et al. 



Calculation of prescribed fees 



1. Preliminary examination fee 



2. Handling fee (Applicants from certain States are 
entitled to a reduction of 75% of the handling fee. 
Where the €q>plicant is for all applicants arei so en- 
tided, the amount to be ent&red at H is 25% of the 
fumdltng fs^m^ ■•••>••«■•«■«■■••>•••■■■••••••«••••■•■•••■■••••••••••■■••■• 



3 . Total of prescribed fees 

Add the amounts entered at P and H 
and enter total in the TOTAL box..... 



Mode of Payment 

[TTi authorization to change deposit 
1^ I account witii the IP£A (see below) 

I I cheque 

I I postal money order 

I I bank draft 




I I cash 

I I revenue stamps 

I I coupons 

I I otlicr (spec^): 



Deposit Account Authorization (this mode of pigment may not be available at all IPEAs) 

The IPEA/ EP jX I is hereby authorized to charge the total fees indicated above to my deposit account 

□ (this check-box may be marked only ^ the conditions for deposit accounts of the IPEA so permit) is hereby 
authorized to chmge any deficiency or 



my deposit account 



or credit any overpayment in the total fees indicated above to 



28030014 



Deposit Account Number 



9 April 2001 



Date (dgxy/monthfyear) 




Fonn PCT/IPBA/401 (Annex) (July 1998; reprint January 2001) 



See Notes to the fee calculation sheet 



w 



PASmT COOPERATION TREATj 

From the INTERNATIONAL BUREAU 



WO 01/24692 
PCT/DK99/00522 



PCT 



NOTICE INFORMING THE APPLICANT OF THE 
COMMUNICATION OF THE INTERNATIONAL 
APPLICATION TO THE DESIGNATED OFFICES 

(PCT Rule 47.1(c), first sentence) 



Date of mailing (day/month/year) 
12 April 2001 (12.04.01) 



To: 



CHAS.HUDE A/S 

H.C. Andersens Boulevard 33 

DK-1780 Copenhagen V 



DANE MAR IjCSagstypcs i >r TiFiS 



2 G Hfrt. 200^ 



AS <oi: 



Applicant's or agent* s file reference 
60161/SGW/AW 



IMPORTANT NOTICE 



International application No. 
PCT/DK99/00522 



International filing date (day/month/year) 
04 October 1999 {04.10.99) 



Priority date (day/month/year) 



Applicant 



DAMGAARD, Lars, Riis et al 



1. Notice is hereby given that the International Bureau has communicated, as provided in Article 20, the international application 
to the foliowing designated Offices on the date Indicated above as the date of mailing of this Notice: 

AU,KP,KR,US 

In accordance with Rule 47.1 (c), third sentence, those Offices will accept the present Notice as conclusive evidence that 
the communication of the international application has duly taken place on the date of mailing indicated above and no copy 
of the international application is required to be furnished by the applicant to the designated Office(s). 

2. The following designated Offices have waived the requirement for such a communication at this time: 

AE,AUAM,AP,AT,AZ,BA3B,BG,BR,BY,CA,CH,CN,CR,CUXZ,DE,DK,DM,EA,EE,EP,ES,FI,GB,GD 

GE,GH,GM,HR,HUJDJUINJSJP,KE,KG,KZ^aLK^R^S,LT,LU,LV,MD,MG,MK,MN,MW,MX,NO, 

NZ,OA,PUPT,RaRU,SaSE,SG,SLSK,SUTJ,TM,TR,TT^ 

The communication will be made to those Offices only upon their request. l=urthermore, those Offices do not require the 

applicant to furnish a copy of the international application (Rule 49.1(a-bis)). 

3. Enclosed with this Notice is a copy of the international application as published by the International Bureau on 
12 April 2001 (12.04.01) under No. WO 01/24692 

REMINDER REGARDING CHAPTER II (Article 31(2)(a) and Rule 54.2) 

If the applicant wishes to postpone entry into the national phase until 30 months (or later in some Offices) from the priority 
date, a demand for international preliminary examination must be filed with the competent International Preliminary 
Examining Authority before the expiration of 1 9 months from the priority date. 

It is the applicant's sole responsibility to monitor the 19-month time limit. 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has the 
right to file a demand for international preliminary examination. 

REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

If the applicant wishes to proceed with the international application in the national phase, he must, within 20 months 
or 30 months, or later in some Offices, perform the acts referred to therein before each designated or elected Office. 

For further important information on the time limits and acts to be performed for entering the national phase, see the 
Annex to Form PCT/IB/301 (Notification of Receipt of Record Copy) and Volume II of the PCT Applicants Guide. 



The International Bureau of WlPO 


Authorized officer 




34, chemin des Colombettes 


J. Zahra 




1211 Geneva 20, Switzerland 




Facsimile No. (41-22) 740.14.35 


Telephone No. (41-22) 336.83.38 




Form PCT/IB/308 (July 1 996) 




3945715 



PCT/DK99/00522 



PATENT COOPERATION TREATY 



From the INTERNATIONAL BUREAU 



.TIONi 



PCT 



INFORMATION CONCERNING ELECTED 
OFFICES NOTIFIED OF THEIR ELECTION 



(PCT Rule 6-h 3|.,type I j.nr! 



Date of mailing (day/month/year) 
13 June 2001 (13.06.01) 



2 5 Jli^i 2^ 



To: 



CHAS.HUDE A/S 
H.C. Andersens Boulevard 33 
irg DK J7&0 Copenhagen V 
MARK 



Applicant's or agent* s file reference ' 
60161/SGW/AW L 



IMPORTANT INFORMATION 



International application No. 
PCT/DK99/00522 



International filing date (day/month/year) 
04 October 1999 (04.10.99) 



Priority date (day/month/year) 



Applicant 



DAMGAARD, Lars, Riis et a! 



1. The applicant is hereby informed that the International Bureau has, according to Article 31(7), notified each of the following 
Offices of its election: 

EP :AT,BE,CH,CY,DE,DK,ES,FI,FR,GB,GRJEJT,LU,MaNUPT,SE 

National :AU,BG,CA,CN,CZ,DEJUJP,KP,KR,MN,NO,NZ,PURO,RU,SE,SK,US 

2. The following Offices have waived the requirement for the notification of their election; the notification will be sent to them 
by the International Bureau only upon their request: 

AP :GH,GM,KE,LS,MW,SD,SUSZ,TZ,UG,ZW 
EA :AM,AZ,BY,KG,KZ,MD,RU,TJ,TM 

OA :BF,BJ.CF,CG,CI,CM,GA,GN,GW,MUMR,NE,SN,TD,TG 

National :AE,AUAM,AT,AZ,BA,BB,BR,BY,CH,CR,CU,DK,DM,EE,ES,FI,GB,GD,GE,GH, 

GM,HR,HUJDJNJS,KE,KG,KZ^aLK,LR^S^T,LU,LV,MD,MG,MK,MW,MX,PT,SD,SG, 

SI,SUTJ,TM,TR,TT,TZ,UA,UG,UZ,VN,YU^ZW 

3. The applicant is reminded that he must enter the "national phase" before the expiration of 30 months from the priority date 
before each of the Offices listed above. This must be done by paying the national fee(s) and furnishing , if prescribed, a 
translation of the international application (Article 39(1)(a)), as well as, where applicable, by furnishing a translation of any 
annexes of the international preliminary examination report (Article 36(3)(b) and Rule 74.1). 

Some offices have fixed time limits expiring later than the above-mentioned time limit. For detailed information about the 
applicable time limits and the acts to be performed upon entry into the national phase before a particular Office, see Volume II 
of the PCT Applicant's Guide. 

The entry into the European regional phase is postponed until 31 months from the priority date for all States designated for 
the purposes of obtaining a European patent. 





The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzeriand 

Facsimile No. (41-22) 740.14.35 


Authorized officer: 

OdileALIU 

Telephone No. (41-22) 338.83.38 



Form PCT/lB/332 (September 1997) 



4084597 



PCT/DK99/00522 



PATENT COOPERATION TREATY 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF THE RECORDING 
OF A CHANGE 

(PCT Rule 92bis.1 and 
Administrative Instructions, Section 422) 


To: 

CHAS.HUDE A/S 
H.C. Andersens 
DK-1780 Copen^i 
DANEMARK 


Boulevard 33 


Date of mailing (day/month/year) 
09 February 2001 (09.02.01) 


' 1 9 FEB pnnf 


Applicant's or agent* s file reference 
60161/SGW/AW 


f 

imporI 


Sp 


International application No. 
PCT/DK99/00522 


International filing date (day/month/year) 
04 October 1999 (04.10.99) 



1. The following indications appeared on record concerning: 
I I the applicant | | the inventor | X| the agent [ | 



the common representative 



Name and Address 


State of Nationality 


State of Residence 


BUDDE, SCHOU & OSTENFELD A/S 
Vestergade 31 
DK-1456 K0benhavn K 
Dennnark 






Telephone No. 

+45 33 11 05 13 




Facsimile No. 






+45 33 11 05 92 






Teleprinter No. 



2. The International Bureau hereby notifies the applicant that the following change has been recorded concerning: 
I X| the person | X[ the name | X| the address | | the nationality | | the residence 



Name and Address 


State of Nationality 


State of Residence 


CHAS.HUDE A/S 

H.C. Andersens Boulevard 33 

DK-1 780 Copenhagen V 

Denmark 






Telephone No. 

45 33 15 45 14 




Facsimile No. 






45 33 15 45 35 






Teleprinter No. 



3. Further observations, if necessary: 



4^ A copy of this notification has been sent to: 
I X| the receiving Office 
I I the International Searching Authority 
I I the International Preliminary Examining Authority 



I I the designated Offices concerned 
I I the elected Offices concerned 
I I other: 





The International Bureau of WlPO 
34, chemin des Colombettes 
121 1 Geneva 20« Switzerland 

Facsimile No.: (41-22) 740.14.35 


Authorized officer fl fy 

S. Buttay A Vs,^^ 

Telephone No.: (41-22) 338.83.38 y 



Form PCT/IB/308 (March 1994) 



003828969 



PCX # 

REQUEST 



The undersigned recjuests that the present 
international application be processed 
according to the Patent Cooperation Treaty. 



— For receivi|^ftCftce use only 



International Application No. 



International Filing Date 



Name of receiving Office and "PCT International Application" 



60161/SGW/AW 



Box No. I TITLE OF INVENTION 

SENSOR FOR MEASURING TISSUE PERFUSION 



Box No. n APPLICANT 



Naine and address: fFamify name followed by given name; for a legal entity, full official 
designation. The address must incfudepostal code tmd name cf coiinBy. The country of the 
adOressintiicatedinthisBoxistheafpucant's State fthatis. comary)ofresidenceiftioState 
ofresidencets indicated below.) 



DAMGAARD, Lars Riis 
Vesterbrogade 63^ st.tv. 
DK-8000 Arhus C 
Denmark 



[ X| This person is also inventor. 



Telq>hone No. 



Facsimile No. 



Teleprinter No. 



State (that is. country) of nationality: 
Denmark 


State (that is» country) of residence: 
Denmark 


This person is applicant rrri all designated i — i all designated Stales except 1 — 1 the United Slates 1 — i the States indicated in 
for the purposes of: 1 ^ 1 States | | the United States of Amenca | | of America only | | the Supplemental Box 


Box No. in FTJRTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S) 





Name and ai^ess: (Family name followed by given name; for a legal entity, fidl official 
destgruttiorL The address must inctudepostal eSietmdruune of caurttry. The country of the 
adslress indicated in this Box is the applwani's State(thati5, country) of residence if no Staie 
of residence is iruiieated below.) 



GUNDERSEN, Jens Kristian 
S0skraenten 29 
DK-8260 Viby 
Denmark 



This person is: 

\ \ applicant only 

|X I applicant and inventor 

) I oviXy Of this chedk'bcx 

■ — is marked, do not ftU in below J 



State (that is, country) of nationality: 
Denmark 


State (that b, country) of 
Denmark 


residence: 


This person is applicant prri all designated 1 — | all desijgnated States except j 1 the United States 
for the purposes of: Liil States | i the United States of Amenca L-J of America only 


1 1 the States indicated in 
i_l the Supplemental Box 


jX 1 Further applicants and/or (further) inventors ait indicated on a continuation sheet 


Box No- IV AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 


The person identified below is hereby/has been appointed to act on behalf [ZTi ^ 
of the applicant(s) before the competent International Authorities as: LiJ 




common representative 



Name and address: (Family rmmefollowed by given name; for a legal entity, Jiill official 
desigriatiorL The address must include postal code and ruime of country.) . 



BUDDE, SCHOU & OSTENFELD A/S 
Vestergade 31 
DK-1456 K0benhavn K 
Denmark 



Telephone No. 

+45 33 11 05 13 



Facsimile No. 

+45 33 11 05 92 



Teleprinter No. 

19796 budde dk 



□ Address for correspondence: Mark this check-box where no agent or common representative is/has been appointed and the 
space above is used instead to indicate a special address to which correspondence should be senL 



Form PCT/RO/IOl (first sheet) (July 1998; reprint July 1999) 



See Notes to the request form 



Sheet No. 



Continuation of Box No. Ill FURTHEU||^LICANT(S) AND/OR (FURTHER) INVEl^^^^S) 


If none of the following st^boxes is used, this sheet should not be included in the request. 


Name and address: (Fom//^ name followed by given name; for a legal entity, full official 
aesjgnation. Ineaddi^ must incfudepostal code and name of counUy. The country of the 
adaressindicatedjnthisBaxistheapplicant's State(thatis, country) ofresidence if no State 
of residence is indicated below,) 

LARSEN, Lars Hauer ^ 
' Overdrevet 25 --^Zy 
DK-8382 Hinnerup 
Denmark 


This person is: 

1 1 annltcant nnlv 

nn applicant and inventcM- 

1 1 inventor only (If diis check-box 
* ismarked, do not fill in below.) 


State (that is, comtry) of nationality: 
Denmark 


State (dutt is, country) of residence: 
Denmark * | 


pis person is applicant i-jn all designated I — i all dcsignatwl States except | — i the United States | — i the States indicated in 
for the purposes of: L±J States ( | the United States of Amenca | ( of America only | | the Si^ctSo^B^ | 


Name and address: ^am/7v name followed by given name; for a legal entity, fidl official 
designatioru The address must iru:ludepostal code and name The country of the 
address tndicatedm this Box is tlm State(thatis, country) ofresidence tf no State 
of resulence is indicated b^low.) 

KJiER, Thomas n\J 
Sjael0r Boulevard 89, st.tv. <^6^ 
DK-2500 Valby ^ 
Denmark 


This person is: 1 
1 1 applicant only 1 

|3r| applicant and inventor 1 

1 1 inventor only (If this check-box 1 
— * is marked, th not fill in below.) j 


State (ihtit is, country) of nationality: 
Denmark 


State (that is, country) of residence: I 
Denmark | 


This person is ^plicant prri all designated 1 — | all designated States except 1 — | the United States | — i the States indicated in 1 
for the puiposcs of: LiLI States | | the UniEcd Stales of Amenca | | of America only | | the Si^^meiSlBox 1 


Name and ad^ess: (Family ruzme followed by given name; for a legal entity, full official 
designation, Theaddres^^ The country of the 
t^ffv^indwat^m '^Bac is the c^pScant *s State (that is, country) ofresidence tfno State 


This person is: | 
{ 1 applicant only 1 

1 1 I4>plicant and inventor 1 

1 1 inventor only (^T/tocfecWor 1 
■ — * is marked do notfill in below.) i 


Siaie (then is, country) of nationality: 


State (that is, country) of residence: | 


This person is applicant i — i all designated | — | all designated States except | — | the Unhed States i — i tfie Stales indicated m 1 
for the purposes of: | | States | | the United States of Amenca | | of America only | | die SupplememiaBac 1 


Name and address: (Fami(y name followed by given name; for a legal entity, fidl official 
designation. The addniss must in^^ The country of the 
^Y^^^''^^^^ ^ l^ applicant V State (that is, country) df residence tfno^e 


This person is: 1 
1 { applicant only | 

1 1 applicant and inventor 1 

1 1 inventor only (2r/tocAecJt-tec 1 
is marked, do not fin in below.) I 


State (that is, country) of nationality: 


State (that is, country) of residence: 1 


X5.*?J51^!21^ applicant i i all designated i — i all designated States except 1 — | the United States i — i the Slates indicated in | 
for the purposes of: I | States | | the UniSed States of Amenca | | of America only | | the Supplemental Box | 


_j Funher applicants and/or (further) inventors are indicated on another continuation sheeL | 



Form PCT/RO/IOI (continuation sheet) (July 1998; reprint July 1999) See Notes to the request fc 



Sheet No. 



Box No.V DESIGNATION OF STAT 



must be marked): 



The following designations are hereby fnade^B> Rule4.9(a) (maHi the applicable check-boxes: at 
Regional Patent 

VG Uganda, ZW Zimbabwe, and any other State which is a Contracting State of the Harare Protocol and of the Pcf 
W EA Eurasian Patent: AM Annenia, AZ Azerbaijan, BY Belanis. KG Kyrgyzstan. KZ Kazakhstan, MD Republic of 
Moldova. RU Russian Federation. TJ Tajikistan, TM Turkmenistan, and any other State which is a Contracting State 
of the Eurasian Patent Convention and of the PCT 

Bl EP European Patent: AT Austria, BE Belgium, CH and LI Switzerland and Liechtenstein, CY CVpnis, DE Gennany 
DK Denmark. ES Spain, FI Finland, FR France, GB United Kingdom, GR Greece. IE Ireland, IT Italy. LU Luxembourg 
MC Monaco, NL Netherlands, PT Portugal, SE Sweden, and any other State which isa Contracting State of the EuroDCM 
Patent Convention and of the PCT 

® ?r F»so, BJ Benin, CF Central AfKcan Republic, CG Congo, CI C6tc d'lvoire, CM Cameroon. 

GA Gabon. GN Guinea, GW Guinea-Bissau, ML Mali, MR Mauritania, NE Niger. SN Senegal, TD Chad, TG Togo and 
any other State which is a member State of OAPI and a Contracting State of the PCT fffothertndi^pmteakm ornament 
desired, 9«e^ on dotted line) 

National Patent (tfoOterkind cf protection or treatment de^red. spec^ on dolled line): 

IS AE United Arab Emirates 

m 



ca 

IS 
El 

eg 
la 

B 

la 
la 
cs 

m 
la 
la 
la 
la 
m 
la 
la 
la 

SI 
SI 

la 
la 
m 
la 
la 
la 
m 
la 



AL Albania 

AM Annenia 

AT Austria 

AU Australia 

AZ Azerbaijan 

BA Bosnia and Herzegovina 

BB Baibados 

BG Bulgaria 

BR Brazil 

BY Belarus 

CA Canada 

CH and LI Switzeriand and Liechtenstein 

CN China , 

Cuba 

Czech Republic 

Gennany 

Denmark 

Estonia 

Spain 

Finland 

United Kingdom 



8] 
B 
B 

B 



LR Liberia 

LS Lesotho 

LT Lithuania 
LU Luxembourg 
LV Latvia 

MD Rq>ublic of Moldova 

MG Madagascar 

MK The former Yugoslav Republic of Macedonia 



B 
B 
B 



CU 
CZ 
DE 
DK 
EE 
ES 
FI 
GB 
GD Grenada 

GE Georgia 

GH Ghana 

GM Gambia 

HR Croatia i.. 

HU Hungary 

ID Indonesia 

IL Israel 

IN India 

IS Iceland 

JP Japan 

KE Kenya 

KG Kyrgyzstan 

KP Democratic People*s Republic of Korea 



m 

B 

B 
B 



KR 
KZ 
LC 
LK 



Republic of Korea 

Kazakhstan 

Saint Lucia 
Sri Lanka 



MN Mongolia 

MW Malawi , 

MX Mexico 

NO Norway 

NZ New Zealand 

PL Poland 

PT Portugal 

RO Romania 

RU Russian Federation 

SD Sudan 

SE Sweden 

SG Singapore 

SI Slovenia 

SK Slovakia 

SL Sierra Leone 

TJ Tajikistan 

TM Turkmenistan 

TR 
TT 
UA 
UG 
US 

UZ 
VN 
YU 
ZA 
ZW 



B 
B 
B 
B 

m 

B 
B 
B 
B 
B 
B 
B 
B 
B 
IS 
B 

m 
m 

B 
B 
B 

Check-boxes reserved for designating States which have 
become party to the PCT after issuance of this sheet: 



Turkey 

Trinidad and Tobago . . . 

Ukraine 

Uganda 

United States of America . 



Uzbekistan . . 
Viet Nam ... 
Yugoslavia . . 

South Africa . 

Zimbabwe . . 



B CB. .Cq.§ ta. .Ric.a . _X .DM pqminica^ ^ 
E Tg..U..R,.o£.Ianz.^ui^ 

Precautionary Designation Statement: In addition to the designations made above, the applicant also makes under Rule 4.9(b) all other 
designations which would be permitted under the PCT except any designation(s) indicated in the Supplemental Box as being excluded 
firom the scope of this statement The applicant declares that those additional designations are subject to confirmation and that any 
designauon which is not confirmed before the expiration of 15 months firom the priority date is to be regarded as withdrawn by the applicant 
althe expiration of that time limit (Confirmati<m of a designation eonsisis o/thejiiing of a notice ^peciUnng that designation and the payment cf I 
thedestgnationandconfirrTuitionfees. Confinnationmi^ reach the recetvingQ^ 



Form PCT/RO/101 (second sheet) (July 1999) 



See Notes to the request form 



Sheet No. 



Box No, VI PRIORITY CLAIM 



Filing date 
of earlier application 
(dcy/month/year) 



Ni 

of earlier 



□ Further priority claims 



Where earii 



ac^Mic 



icated in the Supplemental Box. 
lication is: 



national application: 
countiy 



regional application:* 
regional Office 



international application: 
receiving Office 



item (I) 



item (2) 



item (3) 



rn receiving Office is requested to prepare and transmit to the International Bureau a certified copy 
of the earlier applicalion(s) (onfy if the earlier application war filed with the Office which for the 
purposes of the present international opplication is the receiving Office) identified above as item(s): 
♦ Where the earlier application is an ARIPO application, it is martdatory to indicate in the Supplemental Box at least one country party to 
Convention for the Protection of Industrial Property for which that earlier application was filed fiUsle4J0{bJ{iiJ)- See Stmplemen^Bax. 



the Paris 



Box No, Vn INTERNATIONAL SEARCHING AUTHORITY 



Choice of International Searching Authority (ISA) 
Cf two or more International Searching Authorities are 
competent to cany out the internationcd search, indicate 
the Authority chosen; the two4etter code nie^heusedy. 



ISA/ EP 



Request to use results of earlier search; reference to that search (if an earlierl 
search has been carried out by or requestedfrom the International Searchin;g Authority): 



Date (day/monih/year) 



Number 



Country (or regional Office) 



BoxNo.Vin CHECK LIST; LANGUAGE OF FILING 



This international application contains 
the following number of sheets: 



request 

description (excluding 
sequence listing part) 

claims 

abstract 

drawings 

sequence listing part 
of description 



4 

10 
3 
1 
6 



Total number of sheets : 24 



This international ^plication is accompanied by the item(s) marked below: 

1. EI fee calculation sheet 

2. Q separate signed power of attorney 

3. □ copy of general power of attorney; reference number, if any: 

4. Q statement explaining lack of signature 

5. Q priority dociunent(s) identified in Box No. VI as iteni(s): 

6. Q translation of international application into (language): 

7. Q separate indications concerning deposited microocganism or other biological material 

8. [□ nucleotide and/or amino acid sequence listing in computer readable forrn 

9. □ other (specif): 



Figure of the drawings which 

should accompany the abstract: Fig« 1 


Language of filing of the ^ 
international application: English 


Box No. DC SIGNATURE OF APPUCANT OR AGENT j 



Nexxtotadtsignature.indicauthenameofaieperaonsigrdngandthecep(un 




JUDDJB;^^ SCHOU & OSTENFELJ 
by^^^f R0rb01 




/S 



1 . Date of actual receipt of the purported 
international application: 


2. Drawings: 
1 1 received: 

1 1 not received: 


3. Corrected date of actual receipt due to later but 
timely received papers or drawings completing 
the purpK>rted international ^plication: 


4. Date of timely receipt of the required 
corrections under PCT Article 11(2): 


5. International Searching Authority - , 
(if two or more are competent): ii>A / 


6. r~| Transmittal of search copy delayed 
1 — 1 until search fee is paid. 



Date of receipt of the record copy 
by the International Bureau: 



For International Bureau use only 



FormPCT/RO/lOl (last sheet) (July 1998; reprint July 1999) 



See Notes to the request form 



PCT/DK99/00522 

PA"^ NT COOPERATION TREAF ^ 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF ELECTION 

(PCT Rule 61.2) 


To: 

Commissioner 

US Department of Commerce 
United States Patent and Trademark 
Office, PCT 

201 1 South Clark Place Room 
CP2/5C24 

Arlington, VA 22202 
ETATS-UNIS D'AMERIQUE 

in its capacity as elected Office 


Date of mailing (day/month/year) 
lojunezuui \io.uo.ui; 




International application No. 

PCT/DK99/00522 


Applicant's or agent's file reference 

60161/SGW/AW 


International filing date (day/mo nth/year) 

04 October 1999 (04.10.99) 


Priority date (day/month/year) 


Applicant 

DAMGAARD, Lars, Riis et al 



1. The designated Office is hereby notified of its election made: 

I X I in the demand filed with the International Preliminary Examining Authority on: 
12 April 2001 (12.04.01) 

I I in a notice effecting later election filed with the International Bureau on: 



2. The election | X | was 

□ 



was not 



made before the expiration of 19 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 





Authorized officer 




The International Bureau of WIPQ 




34, chemin des Colombettes 


Odile ALIU 




1211 Geneva 20, Switzerland 




Facsimile No.: (41-22) 740.14.35 


Telephone No.: (41-22)338.83.38 




Form PCT/IB/331 (July 1992) 




DKg900522 



